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a research program to develop 'a behaviora^i.'^taxonomy of undergraduate 

'pilot training (OPT) tasks aod skills- Jhe-^.hird phase effort . 
consisted of surface analyses of 50 UPT flyiftg training taskfe to 
generate basic task descriptions. The surface' analysis subdivided and 
defined task elements ,*into a se^fes of ^cue, mental action, and motor 
action sequences. A set classification rules, was developed to 
categori?^^ the skills need'ed to perform the tasks identified by the 
surface , analysis information. The Classification rules were oised to 
classify all .the surface analyses* The skills required to accomplish 

•the tasks were determined afid organized into a matrix system of sTctll 
data. The matrix system selected provided the meaps for simple data 
retrieval operations. The result was to develop the surface, analysis 
method in order to analyze ' future OPT objectives in terms of- present 
and future flying training reguireiaeiits and to develo-p four 

. applications of the, taxonomic data system to flying training ifesearch 
problems* The illustrative example.s dealt- with skill comparisons 
among different tasks, .the determination 'of skill difficulty, within 
and between tasks^ developing standard training tasks and generating^ 
new draining tasks to teach specif ic^f lying skills. (Author/JB) 
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The objective of *this research effort is to analyze ^ 
. and soecify the fundamental flying abilities which comprise 

the training objectives^ of undergraduate pilot training 
. (UPTK The results of this analysis .will be used -fro 
structure research on and make recommendations for improve-^ 
ments in 'Air Force flying training programs.. ^ * 

APPROACH: , " - ' . . 

# - 

Surface analyses of fifty^UPT flying training tasks * ' 
' %^ere accomplished to generate basic task descriptions. 
The re^sulting i;ask inforraation was used to identify the 
pilot skills required to execute the flying tasks describeti. 
The surface analysis subdivided and defined task elements 
into a series of cue, mental action, sfnd motor action 
sequences. A set of classification rules waa develpp'ed to , 
categorize the skills needed to .perform the tasks Identi- 
' fied by the surface analysis information. The classif id- 
eation rules defined a taxonomic cubic'^ concept* in which 
cues were represented on the vertical (x) axis of the cube, 
' mental actions on the depth (y) axis and motor actions on . 
the horizontal (z) axis. The classification rules were 
validated empirically. I 

'/RESULTS: ^ 

' ' ' The- classification rules were used to classify all ^ 
the surface analyses. Thus, the skills required to . ' , 
accomplish 'the tasks were determined and organized into a ,^ 
matrix system of skill, dati. The- matrix "system selected' 
provided the means -for simple data retrieval operations. 

♦This Phase III report facused on application of the tax- 
onomic data system to flying training research proT?lems. • 
Four e;x:amples were provided to illustrate how the taxonomy 
could be* used -to compare the skills needed to- perform two 

"or more flying tasks; fo determine the relative difficulty 
• of skills required in different training tasks; to develop 
st^andard flying tasks and to generate 'new training tasks 
which hav,e specific skill t.raini-ng properties. 

CONCLLISIOK': ^ - • _ * • \ 

The"^ taxonomy .of QPT tasks and skills .developed.' during 
• this research, is 'an analytical tool of considerable ' . ^ 
generality thafcan be use'd to 'aid in understanding t^he ' 
essential requii'ements of flying training and to support 
'the development of more effective flying tra'ining "programs. 

« 
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■ , . ' , ■ PREFACE 

This repxDri; ^summarizes- a portion of the research being 
-accomplished in support of Project 1123, Plying ^feining 
Development under '^the- direction of Dr. .William V. Hagin. 
The st\ady was documented under Task 112302, Instructional 
Innovations in USAP Plying Training, Mr." Gary B. Reid', 
Task Scientist, and work unit 11230217, 'A, Behavioral 
Taxonomy of Undergraduate Pilot Training, Dr. Edward E.' 
Edd-owes, CoBti:act Monitor. Capt .,, Jack A . Thorpe assisted 
l^l'^editing this summary of the task aifd sHill taxonomy 
development effort. 

-The research reported herein was coj^ducted under the ' 
provisions of contract P4l609-73rC-004'0^y Design Plus, : 
St. Loi^is, Missouri, llr. Robert. P. Meyer^, Pjpincipal 
Inve9tigator . This .effort covered the period between 
Ju{ly<r973 and September 1S74. ^ . ' ■ - ' 

• • • - \ ^' ■ , ' ' ' ' 
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'introduction 

This report presents the result*s of the third and 
final phase of a research program to develop a behavioral 
taxonomy of undergraduate pilot training (UPT^ tasTc^ and 
skills r In this report, examples are presented to show 
how results derived from the surface analyses, taxonomy 
structure and classification system, developed in earlier 
phases of 'this effort, could be used to identify and solve 
problems related to present and future flying draining 
research* - ' ^ 

In Phase I, a surface task analysis format was' 
developed based on a study of a number of previous task 
analysis efforts • The new format was generated by 
repeated test and revision specifically for use in the " 
present taxonomy development effort. It provi.ded descrip- 
tions for three kinds 'of transitional flying tasks. 
Fundamental transitions were identified as a change from 
one steady-state to another,^ such as going into a climb or 
^descent from straight and level flight. Composite tran- , 
sitiojis were developed from combinations of two or more ' 
•fundamental transitional tasks in 'a procedural sequence; 
for example, during takeoffs", cross-country flights^.anJ 
landings. Continuous transitions may combine ^ any number « , 
of fundamental and composite transitional tasks -in rapid 
succession to complete maneuvers such as loops and rolls # 
The surface analysis forihat div^ided each task into sequences 
and dach sequence into Cue (C), Mental Action (ME), and 
^.'lotor Action "(MO) elements. In\ Phase L, surface analyses 
of fourteen fundamental . and'' „two composite tr'ansitional 
tasks were completed. Next, llie; skills required fo perform 
the tasks .describe,d in the surface analyses were identi-* 
fied, tiaus, providing data on which the initial develop- 
ment of the taxonomic structure was based'. 

TaxoEkomic rules were developed for the systematic 
classification .of- Cu^, i/lental Action, and Motor Action 
elements of each surface task analysis se'quericei The 
approach was to extract those behavioral elements which 
were required for 1 the performance of the flying tasks 
analyzed. Each flying skill identified. by the surface 
task analysis waa systematically subdivided until betiav- 
ioral elements emerged as the smallest part of the 
structure* 

The resulting rules foi'med a taxonomic cu^ic concept. 
The Cue face of the cube was divided into ,the total out- 
comes .of the Cue rules. Likewise, the Mental Action and 
Motor Action faces were divided by therr respective classi- 
fication rules. The result was a concise notation for the'^ 
classification of all skills. 



A validation research plan was then developed to 
determine how well the taxonomy could be used. The Phase I 
effort, thus, was the groundwork upon, which a simple, yet 
meaningful taxonomic structure and classification system' 
was built • ' ' . 

Tlie initial Phase II work focused on *the development 
of a surface analysis for twenty-two additional f light ^ 
maneuvers. V/ith these \surface task analyses in hand, it 
was^ then necessary to establish the relationships between 
the surface analysis and the taxonomic classification 
rules, and to validate the use of the rules by .categorizing 
flying tasks and skills within the taxonomic structured. 
Following the taxonomy refinement and testing, *'a ^hierarchy ' 
of taxonomic rules was devised to define how flying' skills 
could be sorted. The resulting hierarchy of rules was' 
adapted ^to a matrix system of skill information category ^i' 
ization. The matrix system was found to prdvide the mfeanS' 
for a simple information retrieval system. 

The Phase ^III effort extended^the development of' 
'surface task analyses to include instrument flight man- 
euvers. These tasks were classified, categorized and 
added 'to the taxonomic information system. The surface 
task analyses of fourteen fundamental , instrument transition 
and two* composite instrument transition flight maneuvers 
are presented in* Appendix A.> The results of the classi-* 
ficati on of the stirfade^-ta&k^—aiialyses a^e presented' in 
Appendix B . » f 

Future undergraduate pilot training (FUPT) objectives 
also were investigft^ted. These dat^ were examined with 
reference to both present and future^ flying training- needs*. 
The FUPT studies suggested that subitai^^ different 
flying training would' be required 'Airing the 1975-19.90 
time frame. Details of the result^ of this study of the ^ 
FUPT training j:>bjectiT^es may be fpund in Appendix C. 

Illustrating and fevaluating/the ultimate usefulness^ 
of the now fully developed taxoHomy as a working tool w^s''\ 
approached pzOm the standpoint of, training, research suppli- 
cations to tlf^ FU^T trair-ing otsjectives* ^ur examples 
of research' applicatibns were developed pre^sefating sample, , 
operations of data acquisition and analysis procedures 



GUIDELIIJES AND EXAMPLES >0R TAXONOMY^ APPLICATIONS 
. ' : ^ IN PLYING TRAINING' RESEARCH : ' ' 

The approach to taxonomy applications in, this research 
effort was to determine where' the introducti^^' of. such 
information would be beneficial in sdjviyig problems related 
to flying training. The- apj^icat ions focused on the ^dif- \ 
ferent waye , the^ taxonomy andybaxono mi^M ata system could be 
used% " These areas are 'important sajjjMtl^searche.r using - 
them will need 'to be* aware, of how wSP^*^^^. functions ^rid '* 
how various kinds of i-nformation cWIFu^ entered, into and 
retrieved ' from , the systemv * ' * " 

The •taxonomy has b^en- directed, tcv/ard present and , 
future training^eeds^ '"Pour exfetmples have been derived 
•from operations withi^p the taxonomy system to 'show^ how the . 
taxbnotay can fee' used to: ' \' " . \ , 

^ ^ * * * ^ , >" ^ ^ • ' . ' 

- 1/ Compare ^ skills' between, two or pore flying, tasks ' 
• to determine ccmmoriality on a one-to-ope basis • ' 

'2. - Genei^te. information 'to support a^comparison of . 

the relative difficulty of skills of one task .tp the skills 

of ' another task 2.n terms of Cues, Mental Action and Motor 
Action requirements • 

3* Supply ,^nalysis ^to assist in the development, of. 
standard f^^ing tasks 'with evaluation procedures to judge 
the effectiveness- of 'thg' proposed tasks. ■ \ 

*i * ' , ' , ^ 

4.. Supply analysis to assist in the development of 
^a specific training task, to be Used' to 'tr^in. for proficiency 
'.of 51 sp^eifip maneuverV^ ^ . . / ' - 

SSk ^. 

The scope of thi^^esearch has not permitted an ex- 
tiaustive exploration of Ijiow' the taxonomy could be .^sed; 
how,ever^ practical applications^ have been provided hot only 
for th* exaiiiination of present UPT syllabus tasks, but also 
for the development . of future tasks^and instructional 
.materials., Other uses will vufidoubtedly be/found as other 
researchers work with. the system and develop methods of 
their own to utilize^ the various types. of iriformation , 
contained, in the tiaxonomy. \ . ' ^ \ \ 

The Taxonomic -Data System -'A system'has been devised 
•'which or gariizefe flying task ^nd skilly info;rmation within 
' the taxonomy so thai it ^'can be utilized without 'specialized^ 

draining in taxonomy development. The sy^em showfi in ^• 
/Figure 1 contstins the following six^ basic Icross . rere^rended 
'data areas: ^^/'^ ^ , • • t.-*^ • , \' 



.-. 1. 'Classification Hierarchy - This was the basic 
organizational structure used in catjegorizirig all tasks 
and skills within the taxonoi^ It^ ^as. direct ly relate-d' 
to-th^ nine riiles^ueed to classify all task^ in the surface 
analysis. The hierarchy shows at what specific levels data 
genera1;ed by each of the. nine nile'-B "can be found. A' 
classification hierarchy diagram and the nine rules -to^ ' 
which' it is related -may Tie found in Appendix D. •. 

.2. Classification Matrix - The classification matrix 
was the primary device used in' sorting all flying skills 
into basic- skill groups. .Consequently, .it alsa b'ecame the 
focal point. of the taxonomy aa a Useful tool. "Appendix -_D 
allows the raatrix/development procedure .„ Note, that the 
classification hierarchy provided the- basic "organization' 
bf the -information as it entered'the liiatrix. The matrix, 
composed of eight sub-blocks', allowed the final sorting of 
skills into basic "skill- groups .with the^ order,, shown in. the 
. classification 'hierarchy. The original research matrijc • 
was a four by eight foot board and §Lllowed a hands on, . . 
■ raeithod of 'developing a- >asefuL system. Tins large- board ^. 
was 'refined into a matrix shown 'in Appehdl^ D. Each 
Inatrix sub-blobk showing the Gues/Complexity, one througl:\ 
four 'on the vertical axi^, and the 'Moior Afftion/Complexi-^V, 
ranking -one through five on the l^iSontal axis ^ was CoH-^l. 
sf&tenfwith the classification hierarchy. Each slot. in. 
the matrix* was number coded 'and show'ed ,the number of skills 
"it contained. A darkened* slot contained no skills. " ' 

■ Sorting^Slot -Content List - This list f6iind' in 

'Appendix. D shows the tasks and skills in coded' form and 
' estat)lished the. b'asic skill' groups contain^ed in 'each slot 
'in a matrix sub-block. ' ' . • ■ . . 

' 4.".' "Task List - This list translated the task code 
into the- task name and related dir-ect-ly tp the surface 
-analysis ,taskB-i^ The' I'is't is found in. Appendix D. 

'5.- . Card File - A skill* card -file wa's established to _ 
■'cross re'ference all skill info5:mation in the taxonomy 'Uata 
system. The lample card in, Appendix- D' shows the content 
of the card and the translation of the coded data it ' ^ 
'contains'". These skiU cards are- filed according to the* 
order shown on". the task list.- , ' ' 

'S^irface Task Analysis -> The surface'. analysis 
pfovided the- task information upon which,. the taxonomy was; 
built. Each-task was made of 'task sequences... with' the . 
Cues,* Mental Action, and Kotcr "Action (C-ME-r'KO). elements 
forming the substance of each 'sequence . Si^ce the C-ME7MO 
elements ate the building blocks foi/ identifying -the basip 



y ■ ' - • 

skills of each task, reference to this, 'iriformation can be 
^most important to' researchers-. Por this ;peason-, the skill 
information found on each file card is also found as a 
cross reference in each C-ME-MO sequence -in the surface 
analysis. 'An example of , the relationship of this" data can 
be found in Appendix- 'D. ' 

-The four Examples which follow will illustrate- the 
Usefulness of the taxonpmy as a research' tool. They show'- 
how the six "areas -of the data system 'function to assist in 
the solving, af -specific research j)robleras conpeming 
current or future flying training requirements. - ' 

* ,*> ' . * * 

Exanlple.l -. Redundancy Analysis ' * . ■ , , * 

Xhe taxonoiny is uniquely suited to compare training 
tasks on a. skill-by-skill basis determine" commonality . 
Aff -an ilOustratlon, three ma*neu.v/efs:. the loop,, Imraelmarin 
and. Cuban 8-w^re comp&red. PigU-c^'^a shows these maneuvers 
,and t^eir.task sequences'. PiV^t thfe tadi: 'in formal; ion was 
• res'tructured inta^ s-uitable' format. .Next, 'the tasks ^were 
compared to- determine' commonality and divergence^ and 
finally-, th-ese coiflparisbns were 'iiiterpret^d. 

. . -> • ' - 

After ^ review of the maneuvers 'and 'their task anal-j- 
yses, a basic skill-by-skiir enumeration was deveioped. - As 
.s'hown in Table 1, the enumeration used the sorting slot 
codes assigned to each sk'ilJiigroup in the' taxonomy. The" 
skills, followed, the same order as- the erement^I sequences* 
in *the task analyses. These sequences were then compared . 
to detetnjine similarity. A sequence was judged .similar 
when the majority of the. skills were identical. ' Based on 
this criterion, elemental sequences A .through G were" almost' 
.identical. Also, a large number of slills in the other 
sequence portion- were the same as shown by t^he underlined- 
numbers ... ■ • '. 

The identical sequence indicated that the first part 
of e'ach task. cpuJLd' bev taught at" one- time and thus -form a- 
Ijraining task. 'This, training , task would be an intermediate 
stage j,n the- learning , of thes? tasks-'.,, .. - - 

♦ ' • * • * * 

' Another use of the .Analysis was io' determine^ the 
training , sequence of these taSks as the current UpT syllffbue.- 
gives no such guidance.' Bas^d on their lengths as shewp in 
the figure > either the loop or Imraelmann should'. be taugSi 
firs'*-!;, followed by the Cuban B.^ Hower^er, thie criterion 
failed" tp* -^ake intp accoinjt task complexity, expressed by 
th.e i)ercentag:e of simple Versug complex judgmen-ts. JPor 
example, "^the loop/contained. 50^ ;simple judgments whilq.the 



Table 1. Task Comparison by Elemeni^l, Sequences 



Element 
Sequence 


Xoop • 


Tmnal aann 


Cuban 8 


ConnentB 

* 


A 

B 

6\ 

; G . 

, H 
I 

K 

0 
P 

Q • 

^ R > 
S' 

^ . T 

• Indl( 
Zndl( 


161* 

102 

'66* 

126 

142 < 
. 121 
141 

■!^* 
IhL 

144 
45'. 
41* 

; 32 

zatoB Slap] 
sates like 


. 161* 

102 
66* ^ 

126 
142 
121 

• , 141 ■ 

m . 

> .12^ 
122 

• . 27* 

Le Ju4gaent Skill 
Skiila 


^ 161* 

102* 

126 

142 - 

"121 r - 

122- 

123 

165* 

r i ■ ■ 

s 


J dent 
Seqnt 

Siaii 
Seque 

• 


deal' 
nc« 

1 

ar 
nee 



Immelmann only 13%. As these tasks are of approximately 

equal length, then tTie .loop- shouM be taught first. Lastly, 

the Cuban 8 should be taught, for although it contained 35% 

simple judgments it was 'about one-and-one-halfticaes as 

long.as the others. 

» ■ • ^, , ». 

" This type of analysis was only a first. step to the 
3;^strudturing of mafteyvers and syllabus sections. Further 
exairfples of increasing utility, which incorporate more 
aspects -of • the: taxonomy follow* . ' 

Example 2 - Difficulty I^e^ , • 

The taxonomic' Bi^»<<effi was used to determine and compare 
1;he relative 'difficulty of flying tasks and skills in terms 
of 'Cues, Mental Aqtions and Motor Actions. This type of ^ 
evaluation could be used to express^ the orderliness of 
syllabus progression or ^the siiitability- of a specific task 
placement ^within tiie syllabUB. 



' The initial approach in investigating this aspect of 
the taxonomy was to sort all of 't^e classified skilCLa into 
simple and complex judgment groups. This was a logical . 
starting point for this analys.is as the judgment dichotomy - 
was the first division in the classification hierarchy. . In 
•addition, judgment was the factor singled but by the UPT 
instructor pilots in interviews conducted during an earlier 
phase as the most difficult to' teach aspect of flying 
training. ^ " - . 

Each task was sorted into one of three; categories; 
' easy, average, or difficult • Task difficulty was deter- 
mined by the '.number of skills requiring complex judgments 
compared to the number requiring simple judgments within 
each task*' If more than half .of the skills* tn^ a given task 
required sij»pie judgment^, the task was classified , easy 
'However, ^fT there were. an equal number 'of skills requiring 
simple a/d complex judgments, the. task difficulty was 
judged average. If more complex than simple judgments 
,were required,' it was considered a difficult Jask. .The 
thirty-four contact flying" tasks v;ere used for this anal- 
ysis. Table 2 shows- the result of the sorting process* 



Table 2., Task Difficulty by Simple vs. Complex 'Judgment 



Task Characteristic 


•|)asy 


Average | 


Difficult 


■ Total 


Fundamental 


. 6 


8 


■ 0 


14 


Composite 


8 


1 


4 




» '• 

Continuous 


1''. 


0 

** 


6 • 


•7 


Totals . 


15 


3 


10 


34 
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•An attempt was made to analyze the current syllabus 
f ora the T-37 and T-38'; and determine whether the sequence 
of tasks presented to the student pilot provided a pro- 
grj^ssion of difficulty. This effort, however, was largely 
unsuccessful since the syllabus of instruction does not 
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contain sufficient information on the actual ^sequences in 
which maneuvers are presented to the student.** This was 
true for both the T-37 and T-38- sections, where maneuver 
introduction was indicated, as occurring during an J^truc- 
tional unit which 'covered several sorties .and a vjari^t^^.,^^^^ 
of maneuvers. • ^ * . "^"^^ 

The first difficulty index analysis indicated that a 
mpre comprehensive -method of task difficulty assessment was 
needed if meaningful comparisons of skill difficulties were 
to 'be m^de. Thus, a numerical system was devised which 
assigned a number to each behavioral element in a skill » 
These numbers were then summed to provide a difficulty 
index for that skill • In this manner 'each skill within, 
each' task could be given a. relative difficulty value. More- * 
over, a task difficulty index could be acliieved by finding 
the mean of the skill difficulty indices for the skills in • 
the task., ' • * ^ • 



Sample - The difficulty irfdex for Task P-lJ skill (A) 
was evaluated as follows: ^ 



Behavioral Element Numerical Value 

Cues/ 1 •* , 

Total Inputs * ^ 2 

Level * ' . • ' 4 

Information Processing ' * . '3 

Judgment ^ /; 1 

Establish Attitude/Rate - 1 

Coiitrol Outputs . ' 3' ^ ^ 

Rank - ' ? 5 



Total = Difficulty Index of 20 



• The .numerical values were derived from the skill 
classif fcation cdrds. For those categories 7/hich d±d 
not have specific ^humerical entries, the folJ. owing system 
was used: « ' ' . - 
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' Information'. Processinfe ' Numerical Value 

Iterative 'Processing " -\ * ♦ *1' 

Specific Cue Processing ' 2 
Iflemory Recall Processing 3 . 

^^^\^.^__Ji^^ti--Cue Processing • • 4 * 

Jud^ent , . • , ^ 

Simple Judgment . 1 

Complex Judgment " ^ 2 ^, 

Establish Attitude/Rate . ' ^ ; 

^ Establish Attitude 1 

' . ^Establish ^?ate " 2 

Control Outputs . Number of EntirLes 

'a difficulty index was determined. for each skill in 
task F-1 and the mean computed', / This mean^becsme the , 
difficulty index for each task. ' , . 

' ' ' ?-1(A) =20 ' ^ ' - ' ; 

' . . • F-l(B) -=32 < , , 

' P-l(C) -=^34 '-^ 
E-KP) = 22 , . " 

/ A mean of 27'.09 .v/as derived for task 



No .attempt was made to assign weighting factors to thB 
numerical valves of the behaviora^l element categories* 
V/eighting factdrs which assigned relative importance to 
the behavioral categories could be determined and applied 
to the difficulty index calculations, -These weighting 
factors j/ould require careful consideration arid should be 
decided by those peaple^ closest to' the learning problem, 
the instructor pilots.^ * The difficulty indices identi- . , 
fied in this example^ are thus non -we ighted , values and are 
presented as saViples' to show how such information could • * 
be derive^* , ^ ' ^ ' ^ 



1. Task difficulty v/eighjing faptors. cpuld be based 
on student error, frequencies re^or^e^d" on check^ f lights or 
on ihe numbef* of, task repetitions required during initial 
traiiiing flights recorded by the student *s I. P. or on t)ie 
b^si judgment .of experienced i.nstructor pilots. - 
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The following tasks in each .ma;Jor task grouping were 
'analyz^ed and a task difficulty index computed^ 

^ . . ' 

^ ^ Task Difficulty ^' 
Task Nb> Description ' index 

P-1 , . St'r. & level/transition tp 27#-00 
coQrd. constent '.alt . turn ^ 

(60<> bank). - . ' 

P-2 . Str. & level flight/trans • ?2.25 

to str. ahead climb - ; 

P-6 . 60° bank, constajit alt. turn/ 22.50 

trans, to cruise descent 
P-8 Str. ahead climb/ titans, to^ - 24 •SQ 

coord, climbing turn 30«^ bank ^ [ 



Cp-l Normal takeoff & cllmbout 25.85^ 

Gp-2 360° -.overhead landirfg 28.. 31 

Cp-7 Accelerated (high spee'd) " 29.29 
• stall 

Cp-11 , Poricatipn-turn, into wingman • 24.6? 

Ct-l:- Str. & level/trans. 24.14' 

■through a loop - , 

Ct-3 ^r. & level/trans. tjiroiQgh 24.29 
an aileron roll 1 

Ct-6 Innnelmann turn . ^23.92 • 

\ . . - ' v! 

See Appendix E for the listing of difficulty indi<jes 
by skil'l. ■ . • 

Exampl e C one lusjoD The culpability for obtaining 
relative skill and taslc difficulty indices would provide 
the learning specialist with another bit of specific in- . 
formation as to the task characteristics in the training 
program. Through systematic evaluation of syilabus task 
difficulties, a more quantitative approach toward syllabus 
development and improvement could' be undertaken ♦ 
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Example 3 - Development of a Standard Flying Task 

' The taxonomy was used to aoquire sufficient informa- 
tion to assist in the design and development of a st^andard 
flying -taslf. During the development af the standard task, ' 
'a nuinber of ba^sic guidelines were est^ablished which should 
be ^valpLd for the. development of new flying tasks The new 
flyp.ng t^sk should:. ' ' ' " \ . \. 

• 1» Encompass alL or most of .the skills specified as 
requi^red skills from taxonomy data analysis 

' \ ^2* , Have' aerodynamic harmony sp that skill building 
transitions- can ber flown smoothly • 

^, . * 

Contain approximately six to eight task transi— • 
tions*. so that sequence memoi?i2;ation is minimal for the . 
, student* ' , - 

4» Contain connective skill building transitions 
^'sD'the task can be eapily repeated within Airspace 
requirements • 

' 5» Contain a balance between skill- building transi- ' 
tions and steady-state flying commensurate with student' 
experience • . - ^ • 

"* ♦ • 

Jt wag first determined that insight into st.andard 
task design criteiria could be gained by examining those ' 
sorting slots in the Data System Matrix which contained 
the most skills. Analysis of Slot 142 (Complex Judgment, 
Establish Rate, MultiT-13ue Processing, pitch control) 
which contained twenty-five skills and Slot 145 (Complex 
Judgment, Establish Rate^ Multi-Cue Processing, roll 
control) with ten skills showed, however, that these, 
skill groups did not appear to l^nd themselves to: 
(1) th^ * development' of a flyable task of reasonable 
length, and (2; a high concentration of skill learning 

' characteristics, ^ ' . ^ 

Tp ovei?6ome tMa ^rbblem^ 'skills and ski]^! groups 
/ were approached from the standpoint of effector output, 
that is the control. combinations which occurred most ofien' 
throughout contact flying ta$ks. Effector output combi- 
nations were 'tallied in the entire system, by going through 
the' skill card^file, ^ able ^3 shows the ten.inost used 
effector output combinations in the thirty-four contact 
flying taske, A complete list is presented in Appendix 
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Table 3. Effector Output by Skill Frequency 



Effector Output 



Skill Freq. 



Effector Outj)ut 



Skill Freq. 



1. El 

2. Ail 

RuJ 
El 

». 

3. Thl 

, El 

if. Ill 

El 

Ru 
Th 



Legend: 



if9 
35 

25 



Elevator - El 
Rudder - Ru 
' Aileron - Ai 



6. Ai, 

Ru . 

7. Thl^ 
Eli 

8. Ail 

RuV 
ElJ 

9. ' Ai 



Ail 

Ruj 
El 
Th 



10. 

Ru 



r 



.22 

15 
13 

10 
•8 



(Throttle - Th 
Tria - Tr ' i . 
Coordinated control - / 
Non-Coordinated control 



The ten output areas, shown in Table 3> accounted for 
240 of the^ 277 skills considered 'in the contaot flying -- 
repertoire,. Theoretically then, approximately 86% 6f all 
contact' flying could 6e learned by mastering the skilla 
encompassed in tfiese effector outputs. T-^hese 'dalfa, though 
interesting, did not. offer posistive guidance a^ to v^hlch 
effector output skill groups could be combined to achieve 
a flyable standar^d task. * It was -determined, that the, combi 
nation of a number bj' logically a-ssociatSd effector output 
skills offered the most promise^ The elevator output v/as 
chos^en initially because- it had .the highest frequency.* 
,The other skills were added' somewhat intuitiv-ely; however,, 
all skills had the elevator as p^rt of the effector outpui 
combination* ' The foJLlowing were chosen candidate 
gpmbinations: * ^ . ^ ' 
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Elevator El ■ 49 

Th 

.■ N. Eleva'tor and Throttle ^ 33 

Tr OCT 
Elevator and. Trim ■ ^ 

Elevator, and Throttle g^j r - 13 

Total Skills' 120' 

Data Acqui'sitioD and Analysis - The skills of these 
candidate effeHor outptit combinations were analyzed. ^ 
Results^ of this analysis\formed four specific -data groups 
which provided design, criteria for the development of two 
standard' tasks. The Coordinated throttle, elevator output ' 
combination was examined as a sample of how this type of 
skill information could be organized. Appendix P contains 
analyses of the effector outputs not described in the text. 

1. Task/Skill Distribution of Effector Outputs - 
Initial data for the T\] output combination were- accum- 
ulated by looking under"* each' R-3 sub-block of the Data 
System Katrix which is shown in Appendix D.' The •R-3 sub- 
block was chosen because this Motor Action rule is associ- 
ated with the .classification hierarchy which categorized 
air skills -having two coordinated outputs. A list w^as 
then made of all R-3 slot numbers containing skills. 
These numbers were then referenced to the sorting slot 
content list and all ^desired skill cards were then . 
retrieved from the card file . Skill cards were assembled 
into skill groups as described . by the sorting slot content' ' 
list -located' in Appendix D.- This organization retrieved 
the informa'tion from the tax;onomic data system and also 
presented a broad overview of the. tasks and skills involved. 
Table 4 shows the distribution according to skill grdups^ . 
It can be s6eji that these skills are most uaed to, begin a - 
•-flying t&sk, "since all. but one, contain the (A) designator.* 

' 2. Task/Skill Summary - This grouping determined the 
depth -of the skill involvement for each task. Specifically 
it poixrted out where skills existed within tasks and m 
"•which transitional task area they most frequently occurred. 
Table 5 shows that outputs have not appeared m ^ 
composite transitional- task's . . - ' 



Table 4. Tas'k'/Skil'l Qistribuiipn of ThV Effector QtitpUtsV 



Slot Sumber 


^ "Tasks and- Skills • 


' V Mnber o r - 
• ; .'Skills.,. • 


i6r. ' 

• 55. 
163» , r 

(Skiil| ranke* 


Ct-l(A),'-Ct-if(A), 'ct-5(A)'' "• 
•Ct-6jfA), Ct-7(A) , . 

F-2(A), F-JCA), F-9(A) ' 
F-IO(A), F'AaU)-; '/ . 

F-5(A), F-6(A). , . " 

ct-4(M) ' ■, ' ; ' 

' " ^ . ."Total Skills..*'... 

d by^ number of; skills in ^ ski 

' » - 


-5'. - ' . 
- ■ , . ' ' ' 

- - ^ ' 

• 1 • ■ 



ble 5. ^Pask/Skill Summary;" 



7-Pundamental Tas^' / > 


6^Continuouq TsiBkB , ^ 


F^2(A0, F-3(Ari F-5H) 
•P*-6(a); F-9.('A),\F-10(A) 
F-12(A)'' - 


St4l(A),''Ct-if<A), 
: Ct-MA), Ct-5(A) ;^ ■-, - 
-Ct-03(.A), Ct-7CA) . . . 



'3/ Behavioral Categories , in , Skill Gr'oupg These /. 
data sbowed the oontents-'of each ^skill groMp with th€t ; ^ ^ 
similarities and dissimilarities ^cco^ding to the xjias^i-- 
ficat ion, rules, liable 6 shows -tt^^^NCOj^d skill" informat j.on- 
of> the four If} skill groups. S^jecifUc- cue prbcessiftg (SC.) 
and recall p.rpcessirig (RP) 'are^ two .'mental actions which, 
"should be c6nsidered in the- standard(^ task development. 
All- skills sSow simple judgment (SJ) and establish .a .rate 
'of attitude change (ER). .^ , ' • 



The cues porti*on in the toiJ row of each skijLl ''group 
.tSbugh not specifically expressed was considered as 
relevant background in the design of a. new tast segment 
within the standard task. ' • " . 



Table 6. Behavioral Categories . in Skill Groups 
Involving Thl ' Outputs 



Slot 161. 

V 1-C T-3 
L-J (sc)- 'SJ_ 


Slot 53; 

vtt ■ 2--.C T-3 
L-3 @ iL ' 


Slot 58 
. v/ ■ l-C- T-2 
* L-3 (W) SJ 


Slot 163. ■ ' 
yc 2-C T-5 
L-3 (sc)'. 3J 



4, Relationship of Skills and Skill Groups - All 
skills within a particxllar. skill group were compared on 
a one-to-one basis at the surface analysis level. ^' This 
was acconj^li shed' by associating the. file skill card and 
its coded* task data to the surface analysis cade. Table 7 
shows an example of this broad skill examination. • . 

This^ouping revealed the adjustment of pitch and 
power, generally in straight ahead flight, either^ ascend-- 
ing or descending. -The table also shows that two kinds 01 
motor- actions occur ,- elevator pressure and elevator 
movement . . * 
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, Table- '7. Relationships of -Skills and' Skill ^Groups 
Involving iThl Effector Outputs 



r 



Taak * 



Skill 



Skill ,V8 Aircraft Attitude 



Slot 161 I Loop. Ct-l(A) 
, - Clover Leaf Ct-if(A) 

■ Culian 8 Ctr5(A) 
Imaelmann Ct-$(A) 
Vert. Rercpvy. -Ct-7(A) 



All skills involved with 
decrsi&sing pitch and sim- 
ultaneous increase in 
power adjustment. 



^KILL GROUP FUNCTION: Simple judgment to approach a 
desired attitude- and Airspeed by coordinating elevator 
movement with, an increased power. All skills are 
straight ahead entry to aerobatic tasks. 



Slot 48. ' St &'L — >C 

T' St & L >D 



C 

D- 





>St & L 
>C 



F-2(A) 

F-3(A) 

F-9(A) 

F-IO(A-) 

F-12(A) 



All skills involved with 
increasing or decreasing 
pitch' an'd 'simultaneous ■• 
powex adjus'tmerlt, ■ -' 



SKILX GROUP FUNCTI(5N:. Simple judgment to "approach a 
desired attitude And airspeed by coordinating elevator 
movement vrlth power adjustment. All are entry skills 
-for Fundamental Transitions. . '• " 



Slot 53, 



T- 
T- 



-^C- -F-5(A) 
-^D F-6(A)- 



All skiils increase or de- I 
orease pitch with simul- • 
_ '-■ • taneous power adjustment, 

SKILL GROUP FUNCTION: Simple judgment to. approach a 
desired attitude and airspeed by, coqrfidiHating elevatof 
pressure with simultaneous' power adjustment. 

Slot J.$if. Clover Leaf Ct-?f(k) • ' . . 

Same general^ dis'cfription 51s Ct-/f(A) " . 
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The' assimilatipn of 'data -from all tHe. 'ef f-ectbr outpii.t 
combination candidates was difficult due to the' large • • ' 
nuihb^ of tasks and "skills involved. To aid in this 
assimilation and the 'drawing of conclusiorts ba:3ed„on . . • 
these data," a distribution of ef fee-tor outpu'ts across' , 
tasks and .skills is summarized in Table 8. . Of p&rticuldr 
in^te:rest was the numbed" of tasks requirin_g the-se effector 
output combinations. The percentage, of occurrence ^n 
e'ach tasking shown/at the right of ' the 'table. Table 9 
■ shcv/s a further ar.V.lyais oi" attitude anfl jilo.t Judgment 
requirements' for" the same effector" outputs .proposed for 
'the ■ standard tasks. , Both Tables 8 and 9'.give general ^ 
.trend information as to the jsorlcentration of. the fpur 
effector oriented skills, and possible emphasi-s in t-he. -/ 
task .design. . , • ■ ■ ' I • 

Task DesxKii and pev0ropment - Two standard iask& 
were developefl f:i^om the previous analysis. ^There, was a 
wid'^e diversity bf skills involving the four effector output 
combinations in the. fundamental and composite transitipnai 
tapk areas. 'Since the activity, was not embodied in'any;\ 
one /current task, a Jiew standard task -was, required. -The 
data'- coffifpiled from the taxonomy brought the following 
specific insight to the^creation^ of a new'ta^kand 
assisted in: . - » • . 

1^.. Isolating specific skills^and skill .groups to be 
stressed within the new task. ^ ^ ^ ' ' 

a> ^ ^ • . 

2. Isolating skill areas across all tasks where, 

'ipecific skill^^ are used. • . • . 

, 3. Showing ijelationships *of skill performance *to - , 
aircraft position in ^. space as aerodynamic, i^isk design 
criteria. * ' " • , * * - • » 

\ 4, S-howing relationships of the kinds and q'uantities 
of Ques, and percentages of d^^ired Mental and^ Motor \ , 
^ Actions to be designed into th^ standard task. 

in spite of the data points provided by the taxt)r^6my' 
^information, the initial new task 'design relied on the 
judgn^ent and creative ability of project researchers. , 
^Figure 3 sfiiows the Results of the standard task* develop-, 
ment. - The task parameters are ^shown in term^ pf altitudes, 
descent or climb rat^s, and basit cues. A numbey tff 
surface analyses >v^re performed as task development pro- , 
gresBed. Ttiese'^^a^lyses were classified arid skills^ 
compared^ on a one-^^-one bagis'with skills and ^^-^ 
groups of the taxonomy ^ta; Appendix F shOws^^iel s^urface 
analysis' of th0 final .standard task iteration. • Th^data 
sheet with the ^.analysis gives task function ^'iriformfftlpn. 



Table 8. oaistribution of El, ..||, , Effector 

^ . ;.''^tputs in Specific Tasks and Skills- 



Tasic 



Task! Skills 



Cp~l 
Cp-2 

Cp-6. • 
Cp-8 





A 


fi 


c 








6 


H 


I. 


J 


K 


L 


M 


H. 


•0 


P 






• 

s 








"F-2 
















* 




























80% 


?-3 






-si 












































7?/: 




7X 
BC 












f 






: — r- 


















80 . 


?-6 








7S 

B<- 




































80 ■ 


« 






i 














>• 
























80 








Br, 


BC 




































80 • 


?-10 


Ml 




BU 


25 




































80 


f-12 


i 






1 




































80 






'01: 


BU 
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80 








eL 








































80- 



% Taak 



Averagot jaercent qf^taak^ 
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■/Si 
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X 










X 








/a 












































ai 




fit 






Be 




22? 






















BL 










SI 








Bi, 








if 


* 














X 


X 


X 


X 


X 


R 




X 


X 




















-> 





ATerage perceAt of task 



1^ 

33r 

95 
10 . 



'1 


2r/ 




Bl 






Bl 


BC, 


Be 


BL 


X 


X 


Be 


X 


7^ 


X 














■5 












































•if 






BL 


2r 












BL 


BL 


Bl 




















•5- 


M 


Bl- 


BL 


BL 






BL 












Bl. 


Bl 


X 


X 


X 


Bl 






X 


-6 




eu 


^Bl 


BL 




BL 


BL. 


BL 




























•7 


t\ 




BL 


BL 




X 


X 
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T 





. * AVerage percent of task 

• Indicates tasks inTolfed with cllntiing iurn / 



12. 

55 
53 



•Table 9,. Attitude and Judgment Data in Specific a^asks.and 

• ■ T"h TP Thl • ' 
• . ;Skil.ls with El, gj, ^t. gij Effector Outputs 



xaojc 


Task* and Skill 








A*' 




r. 


D 


£ 


^ 1 


Q 
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I 


J 
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T 
II 


n. 
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p - 


c 


T 
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SJ < 


:^ < 
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Be 




BA 
CJ 


BA 
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&i 

CJ 


BA 

CJ 


BA 

.cr 
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F-7 




CJ 


BA 

rj 


BA 

ST 








































&Z 
CJ 


OJ 


BA 

^vT 














• 








• 














* 

F-10 


CT 


&z 


BA 








V* 






























F-12 


BR 

tr^ 


^7 


SJ 








« 


































CJ- 


BJZ 

sx 


^j 


























* 














CJ 


BA 
SJ 


BA 
SJ 














1 








- 




































SJ 


















• 




up— 


* 






Be 

ST 












Be 

CJ 














Be 


CS 


Be 

<^J 


BA 

CJ 










BO. 

CJ 








Be 

CJ 




BA 
























Cp-5 




'BfZ 
CJ 


eA 

CJ 


BA 
5J 


Be 

ST 




rr 


BL 
c-r 


* 


BA 

CJ 




BA 
SJ 




















pp-6 




Be. 

CJ 


BA 


BA 

or 


Be 

SJ 


B)Z 
SJ 


Be 

CJ- 


BA 

CJ 


Be 

CJ 


BA 


BA 

ST 


B^ 

ST 


BA 

cS 


















Cp-8 










































Ct-1 




SJ 


SJ 


BC 




Be 

CJ 


Be 
CJ- 


Be, 

SJ 


B^ 
CJ 






Be 

SJ 




Be 
















'0t-5 




$r 




























4 
















BA 

OJ 


e/t 

,SJ 


C^T 




K 








Bft 
CJ 


B/C 
CJ 


BA 
CJ 


Be 

\r 


















* Ct-5 




BA 
• CJ 


' %J 


Be 




ST 


BA 
CJ 












'Be 


B/l 
CJ 


• 






Be 


' BA 

^7 


' BA 
^7 








' SA 

CJ 




CJ 




B^ 

CJ 


OJ 


CO 


















• 










y ct>-? 




CJ 


' SJ 


^J 












de 






















1 



CoBplei Judgn«nt('cJ) - lf636-- >^ BBtabliah Attitude(EA) - 37%, _ 
Simple Judga^nt'.SJ) - ^4^' ' '^stab. Rate of Att, Ch8nge(£R> - 79* 




!• Enter task StgdL at, 
cruise, tz^Duaed* 

2. Transition to 1000» 
per min, descent. 

3. Transition to 500* 
per min. climb. 
Transition to St&L. 

5. Transition to l80^ 
climbing turn. 

6. Transition to low 
-.cruise and return 

to. cruise flight. 

7. Transition to turn 
to intercept IP\ 




Figure '3* Standard Task (St-1) 
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The second standard flying task derived ' from the 
analysis was* the loop. The circled "letter designators 
illustrated in Figure 4 s*how th^ skills, in the loop having 
the candidate effector outputs and their concentration 
within the aerobatic task. 

The loop (Ct-1) located near' the bottom of Table 9 
shov/s the relationship of skills containing the specific 
effector outputs and their concentration within other 
aerobatic tasks. Notice that 66% of loop skills required 
those four effector skills. The Clover leaf (Ct-4), 
Cub^an 8 (Ct-5)f InmielmaTin (Ct-6), and Vertical Recovery 
(Ct-7) also contained- a high concentration of these specif 
ic effector skills, thus the loop was identified as' a 
second standard taJsk. 




Exgmple CopclusloD - Thi data derived from the 
taxonomy did not actually create a new standard task 
for projec.t researchers. However, it did give insight 
into task requirements and provided some data points 
upon which to focus. Taxonomy procedures" jvere used to 
check that the desired skills were part of the new task. 
This validation was done as the task developed so progress 
and direction could be calculated. Appendix P shows a 
surface task analysis of the newly developed standard 
task v3l-l). Skills have been classified and categorized 
witain the taxonomy. Task function data accompahying 
the analysis shows the proportion of El, Th, Tr Thl 
effector related skills. ^ gl* Elj 



Example 4 - Development of a Training Task 

The taxonomic system -was used to organize skill in- 
formation to assist in the ^design and development of a 
specific training task. Tnis organization of ^kill data 
differed from the previous example since the training task 
must derive requirements from a larger or more complex 
maneuver. The larger maneuver in this example is the 360° 
overhead landing. The forma-t for the acquisition and 
• analysis of taxonomy data- was similar to that evolved in 
example three. Since thfe approach in this example was 
goal oriented, the original emphasis ' was oh the surface 
task analysis of Cp-2, the 360° overhead landing which 
will be referred to in this example as the operational 
task . - 

The analysis, of the operational task .compiled from 
the taxonomy showed that: 

1. Nearly half of the skills required for landing 
proficiency ar.e not specifically learned prior to the 
introduction of tue landing task. ■. . " 

2. Although fundamental transitioiial skills ^re 
involved in landing, their complex combination makes 
going from straight fundamentals to the landing task a 
quantum jump in- skill requirements. 

3». A landing training task must focus on all aspects 
of skill proficiency. ; ' ' ■ ' 

• 4. 'a landing training task* should embody a High' 
concentration of aircra^ attitude changing skills and 
. complex judgment factors* 

5. ' The one-of-a-kind skills in the operational task' 
should be stressed in the training task. 




' Data. Acquisition and Analysis Five ^atk areas were 
determined tb be meaningful for the' development of a 
training task; for thia operational , task. ' 

1. Task/Skill Distribution .Within the Operational 
Task - Skill groups across all .tasks iri the taxopomy were 
referenced to eaah skill in the operational task by. noting 
xhe slot numbfer at the top rigbct of the coded data in each • 
task sequence in the landing surface anajysis found in ^ 
Appendix G. Each slot number wa6 referenced tn the sorting 
slot content list in Appendix D which shpwe each skill and 
skill, group within ^ach matrix sorting slot. The, resulting 
data is presented In Table 10 which shows 'the complete list 



Table 10. Task/Skill Distribution Within 
the Operational Task 



Skill - 


Slot No. 


Tasks in 


Skill Groups 










Ct-2(A) ■ 


Gp-2(F), 








Cp-2(B),"Cp-2(TC); 






Cp-2(L), 


Cp-2(0), Cp-7(B), 


Cp-7(C), 






Ct-2( H) , 


Ct-7(I) 










skilKB) 




















Cp-8(B), Ct-if(H) 










skiir <B) y 








....Cp-l(I), 


Cp-2(G)X ^ 




















Cp-2(S)., Ct-if(J) 




























skill (B) 










Cp-lO(C) 










skill (B) 
















































skill (J) 



































of landing skills and like skills performed in other tasks* 
This table alao shows how many one-of-a-kind skills are 

'invo'lved in the-* operational task and how proficiency in 
other tasks in the flyijig repertoire may affect the possible 
performance of the landing task.- The table also allows,' 
access to the skill* car^ file for the investigation of like 
skills in other tasks afe. required/ 

' - ' \ * * • . . ^ 

2. Listing of Single Skills Within^ the Opera^onal , 
Task - This grouping was particularly significant, sxrce 44% 
of the ^skills found i-n this operational task were.fouiid 
nowfiere else in ^he taxonomy^ Tabi^^'ll shov/s the^e skills 
and their Mental Action decision processing. Notice ,^t hat 
six of the ten skills require . coifiplez judgments 



Table 11. Single 'Skills in Slots with Their 
Decision Processing 



Task 


Skill 


Decision ProcessiDg 


'360^ 

head 
Landing 


(B') 
(C) 
(D) 
. (I) 
• (M) 
• (P) 
(Q) 
(B) 
(0) 

, . (V) . 


Compljez Judgment - CJ-v 

CJ . 

Simple Judgment - SJ 

SJ 

CJ , 
SJ 

. • • CJ 

CJ 
. CJ 
SJ 



3. piatribution of Specific Behavioral Element^ - . 
The grouping of taxonomic data in Table 12 shows the range 
and concq^ntration of skills by' effector output combinations • 
This table agaein illustrates the high concentration of 
complex judgments needed to complete this .operational task 
while 'also* showing that a rate of attitude change is 
required almost c-onstantly through the .entire task perfor- 
mance. 
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Table iS. Distribution of ^ Specific Behay.oral Elements 



A. Attitude Control and Decision Processing 
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« 












♦ ' 








♦ 










* 
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« 
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H 
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0 


P 




R 
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T 


U 


V 
















































or 










C7 

































* . Indicates one of a kind skills Un Cp-2 
,.EA - 28^, EE -'72%, CJ - 68%, SJ. - 52% "of task skills 

Effector Qutput Combinations 




Q Indicates ^sflLlls with Ai) Effector Outputs 
i ' . Ruf 

• EL . 



4/ task/Skill Suinmary - This summary shows the kind 
of skill concentration present in the operational task, 

'a. Ten of .twenty-two skills in .the pperational' 
* task are one-of-^rkind skills (those litft found in . 
other ta'skg in the taxonomy). Six of the bne-o?'-a- 
kind skills, re'quire •complex .judgment . 

b. Fif"reen of twenty-tv/o slcills'have coipplex' 
jud^ents as decision prbt^essing* - . ' ^ ' 

' c. Eighteen t)f ;tv/enty-tv/o skills establish a, 
rate of* attitude change as Llo'tor" Action . 



' ^ ^ sAil 

* d. Nine of tv/enty-two skills have RuJ J&ff.e<it 
Outputs • , ^ • ■ Er ■ • 



or 



Th 



e. Five of twenty-tv/o skills haveigj fiffector ^ 
Outputs . * . , ' ^ ^ ^ ' . . 



00 



f . . Twc'^of twenty-two skills 'have., .Effector-^^ 
Outputa. • . * - . ' . . " 



5* ^Pask iJistri'bution of fj^^. Effector Output 
Combinations - Since it was shown iii Table 12-B that nine 
of the total twenty-two skills involved in the landing 
also involved coordinated aileron and i^^idder with elevator 
outputs, this skill area was investigated further^* This * 
was don'e by pulling all filed skill ca!rds by slot number ♦ 
Table 13 shows- the results of this analysis. Specifically, 
it shows Y/hat skills had any possible conn^ection with. -this 
effefctor output ' skill and approximately when they occurred 
in the training, syllabus • The occurrence factor was accom- 
plished by Consulting tb6 task list and comparing the ta^skTs 
to their approximate , timing in the syllabus. 

Table 1}. Task, Distribution of Effector Outputs 



. Slot No. 

w 


Tasks and Skills* ^- Ho. of 


Skills 




'Cp-1(6)», Cp-7(B)*, Cp-7(C)»,. Cp-8(B) 
Ct-2(H); Ct-it(H), Ct-7(I) , 






ct-4(F), ct-5(H), ct-5(i)",' ct-6(r) . • 


.'5 


60. . 


;F-8(A)*, F-11(A^*, CP-3CA), Cp-if(A) . 


h 




;Cp-3CEj, Cp-3(a), Cp-4j(E) " \ 


5 " 


55." ■• 




■2 ' 


20 i ■ 


P-l(A)*, Cp-4CH)- • / "■ • 


2- 


25. 


-Cp-l(M)* ... \ . 


1 ' 


" ♦ Indicates skills in taeks learned^ before landiag 









Task ,Degign arid Development - The design and develop- 
ment appr'oach xo the ^training task;^ was- essen^-ially the 
same 6,s the standard task. ^The analysia of taxpnomic data: 
provided project researchers with useful background and 
decision mafiinjg ;Lhformation ygither than rigid reqyiTeme"nt s , 
of 'task struc^vfre. Thus/ the original training task ideas 
must rely on creativity based qn analysis. ♦Figure 5 shows 
the results of the landing training task* development . Its 
refdriferaent rha^ been the result of a number *of iterations 
based on the use pf thef surface apaly^is and classification 
described in example three. , * ^ _ 




1. ^ter task StSi at 
cruiBe, trimmed* 

2. Transition 'to\low cruise- " 

3v Transition ^to descending 
^ 'turn, lower flaps and 

t«faf«BCA Pt. maintain low cr\iise speed* 

4. Transition to straight ahead 
descent- at low cruise losing 
outside reference^ line* 

5. Ti*^ansition to climb and 
rafs.e flaps* - * . 

6. Transition to gt&l^ flight ^ 
• trimmed for fcruiee^ - ^ 



7. Transition tp turn 




Figure 5. Landing- Training Task (St-3) 



The "new training. task, contains thirty-^two skills *a^ 
processed through the taxonomic structur'e; These ^skills ^ -r 
accounted .for, 79^ of the ^kil^!^ present in 'tTie .^6p^ circling 
approach- to ^lan^ing.' The remaining skills in 4; he! training 
.task were ^used to exercise- a go-arou^d-type procedure, and^ 
turn which placed the aircraft in proper position to^repeat 
the task. This^ standard training ^task was considered 
successful s,ince.it coiatainjed a high percentage of skills. ^ 
directly related to the 'landing* ' * . . '^ ^ S 

Example Conclusions r The land^ing training task, liice 
the new standard task, was the -expression of. a beginning- of 
task design and development , rather than the end/ It should 
*be possible, however, to extend the usefulness qf the ; 
faxonomy through further application,. Likewise^ it' should- 
also be possible for the future tr,airiing specialist to 
develop and refine, effective candid^ate tasks;,^ith a_high 
level of confidence through "*the continued use p,f thf" \ 
taxonoifiy -analysis and synthesis- routines; ' * . / ^ - 
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CONCLUDING STATEMENT 



The. taxonomy developed during this research effort 
is a unique tool which ^can be applied to all^ flying tasks • 
It is not' a solution'/ bu± rather an aid ''to understanding 
the-basic requirements of flying; thuS, A* can influence' 
flying tralnij;g. ^ - ^ . ' / 

The t-axonomy reduce;! current UPT ^fiying tasks into 
individual Wsic skills... While, individual skill training . 
is nqt possible.^ skills in the examples described in this 
report were organized into more logical flying sequences / 
for trainings The' nev/ tgisks may or may not bear a resera-;, 
^blance to current training maneuvers. They should, howevei;, 
contain the essence of op^rationjal tasks*. ' Through a set 
of logical steps, current s^Twellas future trainings 
Requirements could be converted to ne.w and mor6 logically 
-assigned flying training tasks ' ^ ; 

The first step to such a reorganization would bfe the 
analysis and classi-fication of all .pertinent ma^neuvers into 
the t9^xonomic data s;!^stem. The resultant basic skills and ' 

*skill' groupings woxild become the building blocks for a.11 
sub.se.quent new task* dei^elopment . Table 14 shows the flying- 
skills, organized, into categories end the manne|| in whtph - , 

'they were associated tOt form the* basis of d related skill . 
^ructure. -This table also shows ,the ^relationship between 
the s^ll categories^ and actual flying task' characteristics . 
Essenti'ally, basic skills ^ are linked tbgpther to form 
intermediary skills. These skills form the fundamental 
transitional flying tasks The^ are relatively simple 
activities and could be reduced to power control, attitude 
control, altitu^^contrpl and directional control tasks. 
Each of these fl^^ task' areas could be designed , as training 
tasks in. the spemfic context of ,the first important oper- 
ational milestone of flying ^trainin^^ —-the safe, execution. 

'of tajceoffs and. landings . v 

" ' The procedural skills, shown in Table '14, * link together 
a number^, of speciopiev^intermediary skills into a meaningful 
series to form a. composite transitional task. The composite 
tasks contain the majori^ty of normal flying"- maneuvers.. 
Other tasks such as^< aerobatics^ are considered continuous 
trans i»tionalr tasks ^ * < ^ \ 

' Specialized' skills wex*e divided into^ two classes. The 
first class was the 'specialised primary skills which linked' 
together intermediary and procedural skills and extended ^ 
them into ^the unusual attitudes o^ aerobatic flight. The'^ ^ * 
specialized advanced skills linked together intermediary^ • 
and ' pro'ce^dural skills with ihe primary specialized" skills 
to perform the'most oo'mplex of cpntinuous transitional tasks. 
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ERIC 



. This, skq,ll building condept, througli a logical pro- 
gfessioc fi'bm^ simple i;o complex .tasks.r would produce an . ' 
efficient "train whst is ngeded" y«pproach as opposed, to 
the^.present training task sequence... By attaining superior 
efficiency; fbime, money and energy sayings oan^ be obtained. 
Further, the, precise task requirements derived frpm a 
detailed skill* ana lysis' would reduce uncertainty and frus-^ ' 
^ration for both stiiSent and instructor. Learning and' ^. 
remediatio^n would be .easier fdr students as, objectives 
could be ^clearly stated in utiits which, could be easily 
maste^ed,^ . , ^ ... 

^ . .A» concept- such ^s this' would lend itself to increased 
use of ' the simulator' in flying training in areas other than 
instrument "instruction. Specifically, - training tasks dq|ie 
to acquire skills ^needed to acfbomplish specific operational 
tafeks would provide a logical vise and^ placement of a Sim- 
ula tit>n program in all flying training. Only the operational 
tas^s woui(i theoretically heed to be7?4.own in the actual 
aircraft. Much o^ the role, of simulai;i6n in thi-s-t^oncept 
would rest ^ on -the capabilities of future , simulators con- 
sidered for the future undergraduate pilot training program.' 
Another aspe.ct is that the training' tasks would have -ap 
alm.b.Bt; one-to-one correspondence with the segments qf thfev, 
operational tasks •^^ 'Thus, an instructor would -know exactly 
what 'tasks .wo'uTd need to be mastered by the Btuden.t., 

' . ' , \ ^ / » 

T^his approach to the .acquisition of flying skills is 
applicable 'to both current',and future flying training. IChe' 
taxonomy could bfe used as an analytical tool^to determine 
opei^ational task reSjuirements in flying training. It wbuld , 
also, play a meaningful .role in the establishment of specific 
tasks which reflected operational needs. Chapges. to the' \ 
concept could be easily .implemented so that once established 
it could be updated- as required'. !fhe taxonomy cau Id be 'used 
to d.erive skills for any new training requirement and* would 
also be availably to assist in* the d'evelapbent oi new tasks. 



SURFACE Ar:ALY3E3 - INSIHUi".E:;T TaSKS 
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ciTiJATmta Aircraft straight and level 'at cruise ejpeed and power ' 

Straight and leVel/transitior. to * . . 

'^M'cu^.rs ^^-Itacu coordinated constant altitude turn (30^ b ank) 

TApK NO- TASK 



ERIC 



TASK GaAL 



To establish constant bai^", 
constant altitude turn 



- 0 ATF ^^ly^ ^974 

r^OTE: A/S decrease in JCP bank negligibX^ &: not perceptible (iTP) 



EL. 
$EQ. 



X. 



BEGinS TURN 
isual . " 



I^ontrol -^ileutral pressi:^e 
Xotion-Itorwal^G 



2. 



3. 



(B) 

i; 



2. 



3. 



CUES 



ADl- Pitch: cruise 

Bank: level 
,Tach- cpnstant 

HSI- constant 

T/S- str. .6: wings 
,A/S* constant 

W - lev.ei; 

ALt- cons^b'artt 
OTal-Korral envir. spund 



lev^l 



sthRts roll 

/isual 



nDl- ?it.ch: increase 

Bark: rolling 
HSI- turn ini*tiated 
T/S- coordinated turn 

initiated 
Remainder Constant 
\ural-Horftal envir. sound 



^^ntrol-IncYe-sed aileron, 
•rudder ^ elevator 
i>re8sure 
■fiOti on-Positive G onset 



MENTAl ACTION 



Anticipa/e^ transi 
tion to 30° bank 
turn 



Determines satis- 
factory* roll^ra'5ie 



MOTOR ACTION 



V /< 



] 



Coordinates aileron 
&c rudder, increases 
elevator pressure 



V.aintai^ Tjoor di- 
nged ai^e^on 
rudder pressure 
increases elevator*] 
pressure - ^i*" 
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>siTUATtnM A^J-cral't straight, and level 'at cruise soeed ^.ri 



ndoower 



^'*^2ii3ht and level/transition to 
TASK NO. Jili TASK _ .^Coordinated constart altitude turn (3|)o bank) 

^0 estctblish constant bank, ' ^ 

TASK GOAi constant altitude turn ^ ^ &ATg JulV. iq7A 

N0T5: A/S decrease in 30^, bank negligible & not perceptible (N? ) 



• EL. 
SEQ 



(C) 
1 



2. 



3. 



(D) 
1. 



^3. 



CUES 



CONIIIfUZS ROLL 
Visual 



>DI- pPitch: incre: se' 

Sank: roU^g 
HSI- ^ tixrn • ^ 
'T/S- ' coordinated turn 

rate incre:.sing 
R^marinder Constan.t 
Aural-Normal envir, sound 



Control ^Constant aileron <c 
jrudder pressure,. 
incr» eievatoj; pr^s. 

i.ot ion -Increasing pos# G 



MENTAL . ACTION 



Determine's proper 
bark 'attitude 
pproaching 



STOPS ROLL 
Visual 



nose 
30° ^ 



high 



nDI- Pitchi 
HSI- turn 

T/3-\ coordinated turn 
rate- stabili2fed • 
Remainder constant \' 
Aural -NgrmaL^er^vir.5 sound 



Control -Neutrat aj^lej^on & 
' riidd eiJ_ pre s sure , 
cons taftt-^e levator 
pressure \' 
Llotion -Constant pos . G 



Determines trim 
required 
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MOTOR ACTION 



2 1 ^-iL Hd Z'r 



Uoves aileron, re-«' 
laxes rudder pres. 
& nu^intain^ elevator 
pressure 



* • ♦ 




Adjusts trim & re 
laxes elevajt^r 
pre'ssure 



Aircraft 




ht anSL levei at cruise speed and pov/er 



SITUATION _ 

Straight and level/transition to 
TASK MQ. ^j-**^ TASit ' constant altitude turn (30^) 

^To establish constant' ban}^, 
TASK g6al constant altitude 'turn 



. oATP July, 1974^ 
* N0T2: A/S decrease in 30^ bank negligible a not percepti-ble (W?) 



EL. 
SEO. 
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(S) 

1. 



2. 



3. 



CUES 



ESTABLISHES STEADT-ST^iTE 
Visual 

ADI-' Pitch: nose .high 

Bank: ' constant •3<^ 
Tach- constant 
HSI- turn ^ . 
T/S- coordinated tui*p 
Remainder constant 
Aural-Normal envir. sound 



Control-Ii^iitral pressure 
^lotion -Const ant pos. G 



MEXTAl ACTION 



Determines goal is 
established 
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MOTOR ACTION- 



/ 



c^-f "^T 

3; ^ — 



V^aintalns ,turn 
pontrol 



/5J7 



^TUATJ O N Aircra*ft straight and level at cruise spee d and power 
. ^ * ' Straight and le^/el flight/ 

TASK NO JilLlASK "raRsiti'or/ to strair.ht ahead climb. : 



TASK GOAL To establish' constant speea cliifb ^ 

' 'IlOiE: Climb s?e';d lower than oruise speed 



El.. 
SEQ. 



CVES 



ERIC 









Visual 




ADi- 




\ Tach- 




\ HSl- 




\ T/n- 




\a/s'- 




\vv - 








..a^i-:. 



-2; 
3. 



:b) 
1. 



2. 



3. 



Pitch: cruise 
Bank; level 
constant 
constant 

str. V^in:;^ level 
constant 
level 
constant 
ormal envir. spund 
Conlrol-IieutraJ pressure' 



LI o t i\>ri o r.^a 1 G 



Knticipates transi- 
tion to climb 



Visual 



ADI- 



i-ich: increasing 
' * Sanif : level 
A/S- decreasing 
VV climb rate initiated 
Alt- climb . " 
?ien^*«irder ' Constant 
Aural-Ilornal envir. sound 



Control-Incr. elevator pres 
I.qtion-:^08iti»ve G onset, 
pitcKing up 



MENTAL ACTipiJ^ 



MOTOR ACTION 



oves elevator 



Deter.viines satis- 
factory pitch at-, 
titude movement 



Laintuinc constcfnt 
elevator pressure 
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SITUATION. 



Aircraft straight and level at cruise speed and power 



ta5k 

-TASX 



S'traight and level flight/ 
NO.ililLTASK trarsition to straight ahead clin^b 



(^Q/^l ?o e^tcblish corstant soeed climb 

NO*rE: Climb sp^ed* lower: t*hah cruise speed 



nATg July. 1974 



SEO. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



.(C) 



2sual 

Pitch: inpree^sing 
Bank: level 
decreasirig 
climb 
climb. 



rt/S- 

7V - 
^Alt- 
Remainder Constant 
ural -Normal- envir. sound 



C^optroi -Constant elevator"" 

pressure 
iOtion-Constant pos*, 0, 
• pitching up 



2. 
3- 



4(D) 
1. 



3T0P3 PITCH INCREASE 
/isual 
ADI- Pitch: climb * 

Bank: level ' 
A/S- decreasing ) 
VV - v^limb 
Alt- climb \ 
?iem^nder Constant 
\ural-NOrmal ertvir. sound 



:ontr.ol -Decreased -elevator 

pressure 
f^ot ion -Decreasing pos* G, 
' pitch stabilized 



2. 



3. 



Determines climb 
attitude approach. 



Relaxes elevator 
pressure 



Observes clinlb 
speed approaching 



\^'C r-zc^^ 

77/ 



A^djusts throttle 
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St T U AT 1 0 N Aircraft fltrai;?ht a nd level at cruiflft qnppfl anfl nnwpr 

Straight" and level flight/ 
TASK NO Jll^TASK transition to straight ah ead climb \ - 

To establish constant speed climb DAIE v^^^Yt 197.4, v 



TASK GOAL. 



NOTE: Cliinb speed lower than cruise^ speed 



EL. 
SEO. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(E) 
1* 



ADJUSTS ?0'./ER 
i sual 

■^TdT^ Pitch: 
Bank: 



climb 
lev^l * 
Tatrh- climb power 
A/S--* constant 
W - constant rate 
Alt- cliinb . 
^Remainder Constant 
^ural-Change in envir, 



5 limb 



sound 



ontrol-Constant elevator 

pressure & throttle 
increase " 
.otion-Nonjal G 



2. 



Determines trim 
required , 



Adjusts trim & 
relaxes, elevator- 
Dressure. 



(P) 
1. 



ESTABLISHES STEADY-STATS 
V isual 
ADI- Pitch: climb 
Bank: level 
VV - constant rate climb 
Alt- climb 
Remainder Constant 
Vural-Normal envir^ sound 



Control-Neutral pre.ssure 



Motion-Normal G 



2, 



'3. 



Detertnines goal 
established 



IS 



I.!aint^ins climb 
control 



J- 
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S I ru AT I O N ^^^^^^^^ straight and level at cruise speed and power ' I, , 
straight and level flight/transition 

TASK NO ^^"^ TASK straight ahead cruise descent ^ 

To establish constant speed 
TASK QHAi straight ghead cruise descent ' ^ nATg July, 0L974 



CUES 



MENTAL ACTION 



MOTOR ACTION 



B(JINS DZSCEHT' 
V isual 

/d)I- Pitch: cruise 

Bank: level 
Tach- constant 
HSI- constant 
T/S- str- & wings level 
A/S-' constant 
VV - level 
Alt- constant 
^ural-Nprraal envir, sound 



1/ /-a ■ 7^/ 
&< rnS 



2ontrol-s<eutral pressure 
Motion -Normal G 



./ 



Anticipates transi 
tion to constant 
apeed descent ' 



Coordinates ' elevator 
k 'throttle adjustment 



STARtS PITCH DECREASE / 
/isual 
ADI- Pitch: de'creasing 

Bank: level 
Tach- decreasing rpm 
VV - descent rate ini/tiatec. 
Alt- descent / 
Remainder constant / 
Vural ^hanKe in envir. ^ound 
Control -Increased eleva/tor 
pressure k thrpittle 
{ reduction / 
^otion^ Negative G ons^x, 
pitching down / 



Determines satis- 
factory j^i^ch 
attitud^ moremeni; 



Maintains constant 
elevator pressure 
and continues 
throttle adjustment 
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V 



<-iY..A<ri^»j Aircraft straight and' level at cruise s peed and power ^ 

S I T U AT I O N ' -7 I ; 

Straigh-t and level f ligHt/transition 

TASK MQ. ?'i-3 TASK to strai.c^ht- aheW cruise^ descent 

' * ' To establish constant spee'd " - ' ' 

TA^K GOAL straiglit ahead cruise descent -DATE ^Ttilyi 1974- 



EL., 
SEO. 



(C) 
1. 



ERLC 



fONTIIiUiSS PITCH DECREASE 
isual ' J ^ 

AfDI- Pitch: -decreasing 

Bank: level^y 
Tach- deore::.sing rpm 
^VY - descent 
*A^t- de'scent . 

Remainder Constant 
\ural-Qhange in eavir. sound 
^ntrol-Constant elevator 

pressure & Nthrottle 
rfeductjop ^ ^ ^ 
Vlotion ^Constant negatiVe-0, 
pitching down - 



2. 



(i>y 

1. 



CUES 



stops; PITGHi DECREASE 
/isual , . * ^ 

Pitch: descent 
Banic: level 
VV - copst^nt* rate descen 
Alt- descent 
Remainder' Con'Staht 
AAiral -Normal envir* souild 



gontrol -Decreased elevator 

pressure 
lotion- Decreasing negative 
pitch stabilized 



MENTAL ACTION 



Determines 'descent^ 
attitude appl^oachinfe 



MOTOR ACTION 



Relaxes elevator 
pressure & stop9 
throttle adjustment 



Determines trim 
required 
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Adjusts trim & 
relaxes elevator' 
pressure 



c|TtiATioM Aircraft straigh-t and level at cruise speed and pov/er 

Straight and* level flight/transition 
^Aru'%i^Fi-3 TAci/' straight ahead cruise descent 

TA5K NO. TASK . 



TASK GOAL 



To estgjDlish c'bnstant speed 
straight ahead cruise descent 



HATpJuly. 1974 



El. 
SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 
ft — 



(E) 
' 1. 



:]STA3LI3ii25 J 
isual 
nDI- Pitch 
Bank: 



JTEADY- 



descent ; * 
level 

VV ' constant rate descen 
Alt- descent 
Remainder Constant 
fiural-Kormal envir, sour.d 






Control-Neutral pressure 



lotion-lJorinal G 



2. 



3- 



Determines goal is 
established 
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I^xiintainS descent ^ 
contrdl ^ 



ERIC: 



<iftJATin»j 'nirer.ft in 30^ bank, copstaftt altitude, constant speed turn 

, V 

To establish straight & 
GOAL I'ro-n a turn >» 



TASK 
TASK 



30°- bank turn tjr&nsition 'to v^injgr* level flig:ht 
level flight .: ' 



EL. 
SEO. 



BEGINS RO 
Visual 





^' HSI- 


turn 




r/s- 


coordinated turn 




A/S- 


constant 




vv - 


le:vel 




Alt- 


constant - 



/Vural-Korrnal envir, sound 



gontroI -Neutr^al- pressure 
.iOtion-Oohstant positive G 



.2. 



1. 



V 2, 
'3. 



nATF .Inly, 1Q7d ' 



t:uEs 



Dl- Pitch: -no s# high 
' Banlc; 
Tac^h- constant 



STsaTJ HOLL 
Visual ^ 
ADI-'Pitc-b: 

. Bank; 
HSI-^' turn 



decrjease 
, rolling 



T/S-- coardinated turn 

^ rate -decreasing 
Uemainder Constant 
4 ural -Normal "envir** soUnd 



[Contr ol-Increased ailero*n, 
. ^ * ru&der^& el,evator 
pressure 
iotion-DecreaBing positive G- 



M^ENTAL ACTION 



Anticipate;^ rolli.n£ 
qfUt of turn 



Detf rrr.i-nes satis- 
fac*tory roll rate 



MO'tOR ACTION. 



" 3 



2-^ ^ 
/^s- 



C o o r dB. na t e ar'^'a i 1 e ron ^ 
4, rudder, 'inaj?ea.ses' 
elev^^ttor, pressui;^''% 






r 



i.alnt2in8 coordi- 
nated aileron & 

rudder pressure', 
increas,eS| elevatbr 
pressure > 
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SITUATION. 



Aircr::ft in QO^bank, congPtant altitude, constant speed turn^ 



TASK NO.Zlz^ TASK 30^ bank turn transition to v/ings le vel fliefht ' 
^tq^ 6stab.lish stralglit & levfel flight^ 



TASK GOA 



om a turn 



T^ATcJulv, 1974: 



EL. 
SEO. 



(C) 
1,, 



2. 



3. 



CUES 



02;V1-UZ3 i\OLL 
V isual * , 

ADI- 'Pitch; decfe?ise 
LJank: 'rolling 
HSI- turn 

T/S- boordirated turrt 

rate decreasing 
Rerriainder Constant 
Aural-normal euvlr. sound 



Control -Constant aileron 6:, 
.rudder pressure, 
increased .elevator 
pressure 
potion-Decreasing, positive G 



1. 



STOPS rJOLL 

If-: -..V« 1 



2^ 



3. 



ADI- 



Pitch: cruise 
Bark: level 
HSI- turn stopped 
T/S- , etr. & wing's ^ 
Remainder. C^onstant 
Aural -Normal envir» soujid 
Control-Neutral aileron & 
' ' rudder pressure,, 
k ' constant elevator 

pressure 
Mot ion -formal G 



MENTAL ACTION 



"Deternires wir.;^ 
leve.l attitude 
approaching 



De'termineg trim 
required 
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MOTOR ACTION 



Loves aileron,* re- 
laxes rudder pres-. , 
& maint'air.s elevatqi: 
pressuiie 



j^id Justs trirc ' 
relaxes e:ievat9r 
pressure 



SITUATION Aircraft in 30° bank/ constant altitude, constant speed turn 



To .estab'lish straight & level flight 
TASK&oAr from a^'ttirn , 


'dXtI July/l974 










El. 
SEQ. 


^ — 

•> CUES 


M^ENTAl ACTION 


MOTOR ACTION 


iE) 
1* 


ESTABLISHES - STEADY-STATE 
Visual 

•ADI- ?itcft: 'cruise * 

.Bank: level 
T/S^str. 5: v/ings level 
RemS^def Constant 
Auf»al-K6rn>al e^ivir. sound 




2 A-/ Sj- 




Ccmtrol-neutral pressure 






iV.otion-Norinal G- 






* 2. 




Determines goal is 
established 








« 

< 


i.iaintains cruise 
control 

r 


< 

\ 


1. 

I 

y ». 


i 

■■ V ^ 


- " <■ # 


y 

r 


r ' 

« \ 


< 




* 
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i 



i, - 



Aircraft "in 30® bank, constant altitude, cong^t ant 6peed turn 

SITUATION — ^ 2- — . , , ' ' — ; ' — ' 

^ . • • 30® .bank, constant altitlide turn/ ' 

TASK NO.lI^L TASK 



Fi'-5 transition' to climb 



TASK GOAL estatrlish climbing turn 

' NOTE: Climb ^-^peed lower tbarwcruise speed > 



HATP July, .1974 ; 



^ EL. 
SEQ. 



1. 



BEGINS CLIiS3 
isi^al ^ 
ADI- Piltch: nose high . • 
^ ' Bankr constant, 30® 
Tach- constant ^ 
HSI- turn 

T/S- coordinated turn 
A/S- Ao^nstan,t- ' 
VV ^- constant " ^ " - 
/.It- ,constanjb , 
ural-Norm'al envir. soun^ 



2ontrol-:»eutral pressure 
:/.otion*-Constant pbsitive u 



2, 



(B) 
* 1. 



2. 



3. 



CUE 



STAKT3 PITCH lllOW.lkSE 
Visual 

-•iDI-'^ Pitch: increasing 

^ Bank: .constant 30® 
Tabh- decreasing' rpm 
turn 

coo]^din£ted turn 
rate increasing 
decreasing^ 
climb rate initiated 
climb 



'HSl- 
T/S- 



VV r 
Alt- 

Aural -liormal ervir. sound 
Controa-Increased elevator 

pressure 
LiOtion-Increasing positiv^e G| 
^ pitchijng up. 



hVEMTAL ACTION ^ 



/anticipates' transi 
tion to climb 



Det0rjnines satis- 
^t^xtory pitch ' 
^ttitude^moyejaent 



MaTOR ACTfON 



3 ^ 



Lloves elevator 



2 o;" 

3 "^*/ 
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I/s-intains 'cdlistant 
elevator pressur,e 



siTUAftQN aircraft in 30*^ bank," constant altitude, constant- speed turn 

30° bank, co*nstart altitude turn/ 
TASK NO £il^TASK "^^^^''Sitlon to climb ' ^ ' _ 



TASK go'ai '^^o establish climbing turn 



riOTE: 'Climb speed lov/et* than cruise speed* 



EL. 
SEQ. 



CUES 



MENTAL ACT.iON 



MOTOR ACTION 



(C) 



COHTinUES *^ITCU IKCk^aSE 
Visual 

/\4)I- Pitch: increasing \ 
. .Bank: constant 30°' 

Xadh- decreasing' r$m 

HSI- turn 

T/S- coordinated turn' 

rate if?CVeasing 
A/S- decreasing 
VV climb 
/lit- climb 
Aural-Normal envir. sound 



CM 3'C r^// 



2 ' ^-A Mt St- 

3 • ^ 2^^^ >!S^/ 



Cdntrol -Inct^eased levator. . 

pressure 
luotion -gonstant positive G, 
pitching up 



2; 



Determines climb - 
attitude approach* 



i<elazes elevator 
pressure ♦ • 



(D) 
1. 



STOPS PITCH INCxiE.^SE 
VisuaL 



API-- Pitchr nose high . 

Bank: constant' 30° 
tacH- constant • 
HSI- turn 

T7S- CQordinated turn 
A/S- djecreasing 
VV - climb " - 
Alt- climb 
Aural-Jtbrmal envir. souhd 



Control -Decreased elevator 

pressure ' , ^ 
h otlon -Decreasipg positive G 
pitch stabilized 



2, 



3; 



Observes climb* 
speed approaching 



54. 



r^^djusts tlirottle 



ciTtiATioM '-^irci^aft in 30^. bank, constant altitude, ^cohstant speed turn 
30® bank, constant altitude turn/ 



ERLC 



TASK NO ^^^5 ^Acy transition to climb 



TASK GOAL establish climbing turn ^ 

NOTE: Climb spe^d lov/er than cruise speed 



'HATp July, 1974 



„ El. 
SCO. 



(2> 
1. 



V 



ADJUSTS- 
isual 

ADI- ?itch: nose high 

Bank : c ons t anty 3 0^ 
Tach- climb power 
HSI- turn 

T/S- coordinL-ted turn 
A/S- constant 
W constant rate -climb 
Alt- climb 
Aj^ajL-Chahge in envir^ soum 



Control-Constant elevator 

pressure & throttl^ 
increase 
M otio n-Constant posi^l.ve G 



2. 



3. 



(P) 
1* 



2. 



ClftS' 



est..bligh:ls ^i"5i.D y -state 

Visual 



MENTAL ACTrON 



d> 



Determines trim 
required 



/ 



ADI- PitcK: nose, high* 

•Bank: constant 30° 
Tach- constant 
turn 

coordinated turn 
conetarrt \ '' 
constant r^te climb 
climb • ,f 
Aural -Rormal enyir, sourd , 
Control-i"e.uUar pressure 



HSI- 
T/S.- 
A/S- 
W - 
Al-t- 



h'.otion-Constant positive G 



iyetermines goal -is 
■establi-she^i 



^MOTOR ACTION ^« 



3;^ ^ ^ 



Adjusts 4^rim & re- 
laxes elevator . 
pressure 



_>c;:f 

' — 



4 b i 



I^ain tains alimb 
eontfal ' - 
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^'iTtiATinKT Aircraft in 30^ bank, congt^nt altitude turn at' constant spee d 

' , . transition to 

TASK NO ^^^^ TASK 30^ bank, -qonstant altitude turn/cruise descent ^ 

To establish descending turn 
* TASK" GOAL ^^Q^^ constant altitude tuyn hatp J^ly? 1974 



(a5, 
1. 



"2. 



3. 



1. 



2. 



-CUES 



BEGINS DESCENT 
'isual 

• ADI- Pitch; nose ;^iigh 

Ba^nk: constant 30° 
Tach- constant 
HSI- turn ^ 

coordinated turn 
constant 
constant 
constant 



T/S- 
A/S^ 
VV - 
Alt 



Aural-Normal envir* soured 



Control-Neutral pressure 



uOtion-ConstaQt positive G 



rticipates ' transi- 
tion 0 constant 
speed descent 



Visurf'. 

ADI- Pitch: decreasing* 

: Bank:^ constant 30° 
Tach-* a^reasing rom 
iiSI- tiirn • - ^ 
coordinated turn 
'coilstant 
desc^it rate ^ 
initiated 
descent- 



T/S- 
A/S- 



Aural -£han'^e in ^ivir* sound 



Control-Increased elev^i.tor'^ 
pressure & throttle** 
reduction 
1^0 1 i on -De c r e a s i nk positive^ .G 
pitching dovm. 



MENTAL ACTION- 



ufeterrrdnes satis- 
factory pittb^- 
attitude movement 



56 



nfiiMOIOR ACTION 



A/ 



^3 * 



coordinates elevator 
c throttle adjusts 



itf 



L'aintains constant 
elevator, pressure 
continues throttle * 
ad;Justment * 



ERIC 



^ Aircraft in. 30° bank, constant ^a ltitude turn at coiistant spee d 

transition to 

TASK Mn. Fi-6 TA^K 30^ bank, constant altitude turn/c ?"ulse descent _ 

To establish descending turn ^ 
TASK COAL from constant altitude turn DATE July. 1974-," 



SEO. 



1"^ r 

CUES 



MENTAL ACTION 



MOTOR ACTION 



(C) 
1- 



coi;TiNJr;s PITCH leclease 

V isual 

ADl- Pitch: decreasing 

' Bank: constant 30° 
Tach- decreasing' rpm 
HSI- turn. ^ 
T/S- coordinated turn 
*A/S- constant' 
VV - descent 
^ Alt- descent 
Aural -Change in envir. sound 



2. 



Co ntrol -Constant elevator 
pressure & throttle 
i*"eduction 
^lotion -Decreasirg positive G 
pitching down 



Determines descent 
aft itude* approach • 



Relaxes elevator 
pressure L stops 
thi:ottle adjustment 



(n) 
1. 



STOPS PiaCH DECi.ivASE 
Visua-l 



ADI- Pitch: nose low 

* 3ank:' constant 3P® . 
Tach- constant 
KSJE- turn 

T/S^* coordinated turn * 
A/S- constant 
VtT - constant rate desceni 
•Alt- descti^it 
Aural -Normal envir* go'und 
gontrQl- I)ecrease*d e le va tor 

pressure 
N:otion -NcrnuiX G, ' 

pitch stabilized 



CH r^/o 



2. 

A 

3* 



Deterjr^nes trim 
required 
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Adjusts trin^ & re-' 
laxes elevator pres. 



SITUATION, 



AiTcraft in 30^ bank, constant altitude turn at constant ^sp.eed 



^transition to 



TASK NO;Iizi.TASK 



30° bank, constant alti tude turn/cruise desoer.t 

l_^*OAtE July. 1974 



3?o establish descending turn 
TASK GOAL xrom constuut altitude turn 



""» , % ^ 
MOTOR /^CTION 



"'EL. 
SEQ. 



CUES 



MENTAL ACTION 



(B) 



ESTABLISHES STB/^DY 3TATE 
Visual 



*ADI- Pitch: nose lov/ 

Bark: corstant 30° 
Tach- constant 
HSI- turn 

T/S-^ coordinate^ turn 
A/S-* constant 
VV - constant rate desceni 
Alt- descent 
oiral -Korira 1 envir, sound 



^ /--<! ■ /^r 

I'X ^^(L 



Conirol^Keutral pressure 



InOtion-Normal G 



2. 



3. 



/ 



Deteriidnes goal is 
established 



L'.aintains descent 
control 



I 



ERIC 



siTUATiQM Aircraft climbing at constant airspeed on constant' headinf; 

Straight abead^ clirab/trar.sition ' ^ 

TASK NO ^^"'^ TASK "^Q straight and level flight . . 

* . * • 

TASK GOAL establish stf^aight t: Tevel* cruise "flight nATg J^ly* 1974 
NOTE: Cruls^e^ speed higher th|;i climb .speed 



EL. 
SEQ. 



(A) 
1. 



BEGINS LEVEL OFF 
V isual ^ m 

ADI- Pitch: climb/ 
Bank: level 
Tach- climb power 
HSI- constant 
T/S- str, & wings level 
A/S- constant 
YV - constant rate climb 
Alt- climb 
4ural -NormaX envir, sound 



2. 



. 3. 



(B) 
1. 



CUES 



ontrol -neu.tral Measure 
otion-Notmal G 



§TauT3 PITCl jEC-^EaSE 
Visual 



iDI- 



Pitch: decreasing ^ 
Bank: level . 
* increasing 
climb rate decretisin^ 
climb 
inder constant . 

Normal Q;^.vir,. sound 

onJxol- Increased elevator 

pressure 
otton-Negative G onset, 
pitching down 



A/S- 
vv - 

Alt- 

^ema^ 
Aural 



MENTAL ACTION 



Anticipate^ trarsi- 
tion to, level 
flight 



Determines satis- 
factory pitch 
a 1 1 i tud^g^oveme nt 
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MOTOR ACTION 



e"^ 



?'^oves elevator 




li'aintains constant 
elevator pressure 



siTUATtQM AiTcrcxft Climbing at' .constant airspeed on constant heading 

Straight ahead climb/tranaition 
TASK NO ^^^^ TA<;y "^^ straight and level flight ^ 



TASK GOAL establish strai^at & level cruige flight 
NOTE: Cruise speed higher than cliinb speed 



DATg July. 1974 



. EL. 
SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(C) 
1. 



Visual ' 



A/S- 
VV - 
Alt- 



Pitch: decreasing 
Bark: level 
increasing 

cliinb rate decreasing 
climb 
Rerr^inder Constant 
Aural-Norn^al envir. sound 
Contro l-Constant ^eli&vator 

pressure 
r.ot 1 on -C ons tant negative G, 
pitching dov/n 



' e'v 

3 J ^ /S''/ 



2. 



3. 




Determines cruise 
attitude approachirg 



Relaxes elevator 
pressure 



a. 



?;tc?s : 

Visual 



ziDI- Pitch; cruise 

Bank: ler?el 
A/b- increasiirg^ 
W - level 
Reir.ainder Constant 
Aural-Normal errvir, sound 



_ 



-j2 jr* 



C ontrol -Decreased elevator 

pressure 
L'otion rnorTPal G, 

pitch stabilized 



/ 



Asa ^ ^-Z 



2. 



3. 



Disserves cruise 
speed approaching 



Adjus'ts throttle 



siTUATiQN Aircraft climbing at constant airspeed on constant heading 

Straight ahead climb/transition 
TASK NQ, ^^'"'^ TASi^ straight and, level flight [ . 



TASK GQAi establish straight & level cruise flip;ht pATg July^ 1974 
NOTE: Cruise speed higher than climb speed 



EL. 
SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(B) 
1, 



yisual 



>0.. ER 



aDI- Pitch: cruise 

Bank: level 
Tach- cruise power ' ' 
W - level 
Remainder Constant 
Aural-Change in envir. sound 
g ontrol -Con^tant elevator 

pressure throt'tle' 
decrease 
^^otion-Nornial G 



C 



3't 7^/0 



/.-z m cry 



75^ 



24 



3. 



Deterr.ines trim 
re3uired 



Adjusts trim & re* 
laKes elevator 
pressure ' 



(F) 
1. 



SSTABLISHHS ST5ADY-STATS 
\^isual 



ADI- Pitch: cruise 
Banl<: level 
Vy - .level ' " 

Remainder Constant 
^ural-Kormal envir; sound 



Control-Neutral .pressure 



yotlon-Nornal G- 



2,^ 
3. 



Determines goal i« 
es^^^TKk^hed. 



i^aintains cruise 
control 



- 0 



siTUATiQM Aircr&ft climbing at constant airspeed on constant heading 

Straight ahead climb/transilbion to 
TASK NO Ziz^TASK CQordi^gted climbing turn - 30^ bank . 



TASK GOAL To establish climbing turn' nATg July> 19J4 

NOTE; A/S decrease in 30° bank^negligible & not perceptible (NP) 



EL. 
SEO, 



CU^S 



MENTAL ACTION 



MOTOR ACTION 



B£GIN3 TURN- 
Visual 



aDI- Pitchr climb 
, Bank; • level 
Tach- constant 
HSI- constant 
T/S- str. ic wings level 
A/S- constant 
W - constant ra'te climb 
/ilt- climb, 
Aural-Normal exivir. sound 



Oontrol -Ifeutral'. pressure 



Motion -Normal G 



Ar*ticipates transi-- 
ti'on to 30^ bank 
turn 



Coordinates aileron 
& rudder, increasea 
elevator pressure ' 



XB) 



STARTS 
Visual 
ABI- 



ROLL 



Pitch: climb 
^Bai^k; rol3ring 
'KSI- turn initiated 
T/S- coordinated turxi 
- inititated 
" VV - climb rate decrease 
RP 

Alt- climb ' - * 
Heinainder constant 
Aifral'-I^ormal envir, sound 



tjy 3^ r-//. 



C^ontrol -Increased aileron,, 
•rudder cu elevator 
pressure 
Motion- Positiyg G onset 



i' ^ 
3; 



Deter-mines. satis- 
factory roll -rate 



6^. 



KTaintains Qoordi- 
nated aileron £c * , ^ 
r.udder. pressure, ^ 
incr* elevator pres* 



SITUATION Aircraft cli-nbirig at constanV airspeed »on constant heading 

/ Straight ahead 'climb/transition to \ ^ 

TASK NO ZizS^TASK CQQ^^^^^'^^cL climbinjg turn - 30^ bank ' 



TASK GOAt ^ establish climbing turn PATg July« 1974, 

NOTE: A/S decrease in 30° bank negligibla & not par-ceptible (NP) 



EL. 
SEQ. 



CUES 



MENTAL ACTION 



MOTOR'ACTiON 



1. 



HSI- 
T/S- 

VV - 



C0NTINU3S ROLL 
Visual 

ADl- Pitch: climb 

Bank: rolling 
turn 

coordinated *iiurn 
rate incre:ising 
cliTib rate 
' dec-^ease NP 
Alt- cliT)b . 
Remainder Constant 
Aural-Normal envir. -sourid 
Control -Constant aileron & 
rudder pressure, 
incr* elevator pres. 
r.otdon -IncreasinK positive G 



•^7 



r-;/- 

2j 



3 ^ 



2. 



3. 



Dejbernines proper 
bank attitude 
approaching 



f.io V e s , aileron ,^ re'-** * 
laxeo ri|dder pressul*e 

maintains elevator 
pressure 



(D) 
1. 



STOPS ROLL 
Visual 



climb 
30^ 



ADI- Pitch J 
Bank:. 
H3I- turn 

T/S- coordinated turn 

* • rate stabilized 
AJt- climb 
Selffiainder Constant 
Aural -Normal envir. sound 



Jontrol-Iteutral aileron h 
rudder .pressure, ^ 
constant elevator 
pr'^GSure, 
.fotio iY-Constant positive G 



2. 



3. 



Oeten.inc3 trim 
required 
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Adjusts trim & r«- - 
I'axes elevator, pres. 



siTUATiQW Mrci^aft climbinc constant airspeed on constant headinrc * ' 

h ' r>trai.:;ht ahead .climb/transition to ' , 
TASK Nn_ ?i-B' TAigk coordinated clirabing turn - 30^ .b^nk ; ^ 

tAsV GQAL To establish climbing turn DATE July. 1974 , ^ 

KuTis: A/6 decre- se in 3Q^^ bank ne^^ligible' u not perceptible ^NPl , 



EL. 
SEO. 



CUES 



MENTAL ACTION 



MOTQR ACTION 



(£) 
1. 



ESTABLICHi^S i/r'-Zvl^V-^T.-vTi 
V isual 

ilDI- Pitch: cliTib * . 

^Bank:- c'olristant 30^ 
IISI— turn • . , 
S/St c'oordinated turn ' 
.Alt- climb 'V 
Re-tiainder Constant 
Aurai-:!»ori?ial gtavir. sound 



Control-Neutral pressure 



fwO t io_n -C ons t an t pjOSitive^G 



2. 

3.' 



3 /V? 



lieter^dnes £;oal is 
established 



I'aintains turn 
control 



\ 



siTtJATinta Aircraft climbing at. constant airs^peed on cofistan-^ heading 

Straight ahead climb/transition to ^ 
TASK n6 ^i^9 TAStt s^^^iE^t ahead' desaent at constant airspeed. 



TASK GOAL "To establish 6trti:rht ahead descent 



EL. 
SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(A) 



Visual 



ADI- 

tach 
KSI- 
T/S- 
A/S- 
VV - 
Alt- 
Aural 



Gontro 



Motion 



Patch.: climb' 
Bank: level ^ ^ 
' constant 
cpnstaat.^ 

str, k wings level 
constant 

constant rate climb 
1 climb 
Norrna'l envir» s6iy;id * 
1-Neutral pressure 
-Normal G . 



.V 



3 



2. 



Anticipates transL 
'tion to ^^nstant 
•gpeed ^desc^ent 



Coordinates -el^vatoi 
6c t.hro4;tle adjust,^ 



(B) 
1. 



ST...RI3 PITCH £;ECk£h3S'' \ 
Visual ' / ' . . - 
ADI- Pijcii: decrea^inig 

Bank:*' 14vel ' 
,Tach- decreasing rpm 
W - climb rate decreasiiji 
^Ijb- climb 
Remainder Constant* 
Aural-Citinge . in* ehvir. soun(^ 



C on t r o 1 -Xnc>r e a se d elevator 
9 pre'S3ur;e & throttle 
retJ^uctioji ^ 
Mol ion -Negative G onset/ 
pitish\ng dpwn^ 



Determines* sati-s-. 
factory pitch . 
attitude mov^eyent 



■J: 



Jriaint^iris constant , 
elevatosv pressure & 
cjontinues thrpttie 
adjustment 



• - • r 



^ITUATlO N ^^^^^^^^'^ climbing at constant airspeed on cpnstant . ^ftaH-iTig 

Straight ahead clirab/tranSition toV- ' 
TASK NO ^^^9 TASK straight ^ ahaad 'de9<^ent at cojistant airflppf^r t - 

TASK GOAL "^Q esta'blislr straight ahead descent 



nATc July, iqVd 



EL. 
SEO. 



(C) 



CONTINUES PITCH. DSCR5ASE 
Visual 

AdJ^ -Pitch: decreasing 

r Bank: levQl 
'Tach- decreasing rpm 
, VV - descent rate incr. 
Alt- descent 
Remainder Constant 
A.ural -Ctiange in ejivj.r. soi^iid 



Control -Constant elevator 
" pressure' & throttle 
V reduction ^ 
Efeotion- Const^nt negative G, 
pitching^ down' ^ 



2. 
3. 



1, 



2; 



CUES 



STOPS^ PITCH DECREASE <: 

yisual 

ADI- Pitch: descent . 
iJank: ' level 
constant rafe descen 
A*it- descent • 
rSifeniaii^J^er C6nstant ' 
Aural -^Hormal envir/ Sound 
ontrol -Decrtos^d ^§;?ator 
' * ' pressure 
[/lot ion -Decreasing negative G 
pitch stabilized 



MENTAL Action 



Detemines descent 
attitude approach^ 



^)eternrines trim 
required 



ERIC 
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MOTOR ACT to N 



' ■• i 
2 /^-^ r)r 



Relaxe-s elevator. . 
pressure stops ^ 
throttle aTdjustraent 



' \3<l r^/o 



3- BA 



.IS' 



Adjusts trxm &^r^- 
iaxes elevator;^'.:;, . 
pressure* \ ^'^^ 



'i 



* / 



SiTUATiO N Aircraft climbing constant airspeed on constan.t heading 

. Straight ahead climb/transition to ' , ^ 
TASK WO ^ZlzllASK straight ahead descent at constant airspee d 



TASK GOAL To establish straight ahead descent * 



n^Tc July, 1974 



ERIC 

r-i|i I > r:-i,^ 



EL. 



(E) 



BSTABLISHES STEADY-STATE 
V isual 
.ADI- Pitch: 'descent 

Baijk: . level 
W - co3:istant rate descent 
Alt- descent 
Remainder Constant - 
^ural-NoVrsal* envir. sound . 



lojitrol- Neutral pressure 



i^otion-Normal G 



2. 
3. 



CUES 



MENTAL AtTION 



\ 



Determines goal is- 
established 



I'aintains descent 
control 
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MOTOR ACTION 



0A — 



7 ^ 



• siTUATioKi ."Aircraft descendfiig str:^i?^ht ^head at orul?^' speed 

- ' • * Straight aheaj} descent/ ' * 
' TASK NO^.£ili?TASK tralisition to straight 6: Idvel filyrht 



TASK gqaT To egt^bllsh straight 6; level flight 



DATg ^ulYf 1974 



EL. 



CUES 



MENTAL ACTION 



MOTOR ACTIO'N 



(AO 
1. 



Bi£Gi:<3 
Visual 



l^E^l OF? 



ADI- 



Pitcht descent ^ 
oank: level . v 
Tach- constant 
HSI- constant 
T/3- str, « v/in^s levjsl 
n/S- . const.aiit 

J^y* -* constant 'rate descenjb ' 
Alt- 'descent ^ . 

Aural -Horrr.al erivir* sound 



L.otion-2(orbel G 



^2. 



3. 



1. 



3.. 



ContTol-Keutrafl oressure 



3TAEi;S PITCH IliCHo.-vSE 
Visual 

nDI- I'itch: increasing 

Bank: level 
Tach- increasing rpm 
•VV - descend rate deer* 
Alt- descent*" 
.'.emainder Constant 
Aural-Chan^e in envir, sound 
c ontrol -Increased ^elevator 
pressure i: 'throttle 
» ihcf ea^e 

I/.ot ion- Positive- G'.onset, 
pitbhing up 




Mnticir/ttes -transi 
tion tcf level' off 



Goordinates elevator 
6. throttle" ad^just^ 



■4 



Deter':. i-nes satis- 
factory pitch ' 
attitude nioveinent 



Llaintains constants 
ele'vator pressure ^ 
continues' throttle 
".djustment 



Aircraft descendin.;^ straight' a Kead at cruise^speed 
Jtrai^ht ahead desc^.t/ 



SITUATION 

TASK Kir^ Fi-lO Tifxk- transition to st raight 6: Ieir»l. flight 
TASK GOAt To establish str&i.-:>it . & level flight 



OATE^HlZi-i22i 



Et. 
SEQ. 



(C) 
1. 



ERIC 



isual 

ADI- Pitch: incre .sing 

^ank: ley el 
Tach- increasing rpm 
W - descent rate deer. 
,vlt- descent 
Iienainder Constant 
ural-Chan^e ii^'envir* sound 
o n t ro l "xf ons ta at elevator 

pressure ^ throttle 
increase 
o t ion -Constant positive G, 
j5itdhiT.g up 



2. 



3. 



ID) 
1. 



2. 



3. 



CUES 



STOPS PITCH i;JC.;£AS£; 
Visual 

iDI- ntcl\f cruise 

bank; level * * * 
Tach- cruise t?ov/er . 
VV - • level 
Alt- leve,l " 
Kernainder Constant 
ural -Iiormaiyenvir. sound . 
:;o ntrol -Decreased^fe leva tor 

pressure 
^otion-Deet^easing positye 
pitch stabilized] 



"meVjtal action 



, MOTfR ACTION 



eter-nines cruise 
attitude^ approach » 



■7^ 



Deterfiines txim 
required 
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Relaxes elevator 
pressure ^ stops 
throttle^ad just ♦ 



^.d-ju^ts. trim*l;c 
relaxes elevator 
pres'sure 




^SiTUATiQM '^^^g^aft degcendiBg straight ahe'ad^at cruise speed 

' / . ' -Straight 'ahead descent? , - . 

TASK HrQ.Z^:j^TASig' transitJLoD to -straight & level flight 



1 » ' • 

TASK GdAt egrtrahlish straight & level flight 



El. 
SEa 



M€NTAl ACTIPN 



MOTOR ACTION 



(B) 
1. 



SSTABLISHES 5T2ADY-STATS 
Visual 



ADI-^ Sitch: cruise _ 

, Bank: level 
VV • level 
Alt- level t ' ' 

Bemainder Constant 
Aural-Normal envir.sound 



Control-Neutral pressure 



Lotion-normal G 



2. 



* • T ^ 

» / Ad 

^ ' A<7 SJ7 

3 _ ^ 



Determines goal is 
established 



70 



Maintains cruise 
control , 



ciTtiATtoM Aircraft d'escending straight ahead a-t cruise speed 

Straight afiead descent/transition ' " * 
TASK NO ZIiHtA^K to descejidlng turn (30^ bank) ^ 

TASK GOAL establish descending "^turn iSatf Ju1v> 1974 

NOTE; A/S decrease in 30^ bank negligible 6:^not perceptible (N?) 



EL. 
SEQ. 



CUES 



(A) 
1. 



Visual 

IdT^ Pitch 
Ban:<: 



descent 
level 
Tach- constant 
HSI- constant 
T/S- str, v/in=;g level 
A/S- constant 
VV - constant rate descer. 
Alt- descent 
Aural-Normal envir.' sound 



Control-2<eutral pressure 



Lotiori-Ilormal G 



2. 



3. 



(B) 
1. 



2. 



3. 



STARTS ROLL 
Visual 



Pitch: descent 
Bank: rolj-ing^ 
,turn irdtiatid 
coordinated turn 
initiated 
descent rate 
increasing NP 
Reinaiuder Constant 
Aural-Normal ^nvir. sound 



ADI- 

HSI- 
T/S- 

VV - 



Control -Increased aileron, 
rudder k elevator 
pressure 
/,otion-?0£itive G onset 



MENTAL ACTION 



MOTOR ACTION 



rticinates trarsi 
tior to 30? bark 
turn • 



Detern.ines satis- 
factory roll rate 
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I 

2 ^'^ 

3 



Coordinates aileron 
L rudder, increases 
elevator pressure^ 



' TV/ 



lairtains coordinated* 
aileron l-. rudder 
►pressure , increases 
elevator pressure ' 



1^% 



SiTUATtQN Aircraft descending straight ahead at cruise speed 

Straight ahead descent/transition 
'TASK Ho ^^^^^ TAiic to descending turn (3Q^ bank) 

TASK GOAL establish descending turn PATg July, 1974 

NOTE: A/S decrease in 30^ bank negligible not perceptible (NP) 



EL 

SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(C) 
1* 



CONTINUES ROLL 
V isual 

ADI- Pitch: descent 
Bank: rolling 
KSI- turn . 

coordinated tupn 
rate increasing 
descent rate 
increasing NP 
Renainder .Constant 
Aural -Normal envir. sound 



' i^? ^'6 

4 



W - 



Control -Constant aileron k 
rudder pressure, in 
creased elevator 
pressure 
I'otioD -Increasir.g positive G 



2. 



3. 



)eteririines proper 
Dank attitude 
ap'^roaching 



L'oves aileron, re- 
laxes rudder pres. 
^ maintains elevator 
pressure 



(D) 
1* 



STOPS ROLL 
Visual 



ADT- 



HSI- 
T/S- 

W - 



descent 
30^ 



2. 



Pitch! 
Bank: 
turn 

coordinated turn 
rate stabilized 
constant rate 
des/jent 
Remainder Constant ' 
Aural-Norrral envir. sound " 
Control-Keutral aileron ^ 
rudder pressure, 
constant elevator 
pressure • ' 

luotion -Const ant positive G 



Determines trim 
required 
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ERIC 



i..T,.ATirNij Aircraft descending straigh t ahead at cruise speed 

51 TU Alio N ♦ 

Straight ahead descent/transition 
TASK MO ^^"^^ TA<;y descerdirig turn (30° bank) 



TASK GOAL establish desceriin^; turn hatc July. 1974 

HOTE: A/S decrease in 30° barik negligible 8: not perceptible (KP) 



EL. 
SEQ. 



(D) 
3. 



STOPS ROLL 



(E) 
1. 



ESTABLISHES ST'£Ai)Y-S2ATE 
Visual 



Control-»<eutral pressure 
jIo t i on -C on s t a n t positive 



2. 

3. 



CUES 



ADI- Pitch: descent 

Bank: constant 30° 
HSI- ^urii 

T/S- Mpordinated turn 
Recaindbr Constant 
.ural-Normal envir. 'sound 



Deteri^ines goal is 
established 



MENTAL ACTION 



% 

"I 



MOTOR ACTiON 



Adju^^s trim & re- 
laxes elevator 
pressure 



, Md ST 



r^intains turn 
control 



SITUATIO N Aircraft degcending straight ahead at cruise speed 

Straight ahead descent/ 
TASK NO.ZIzHtasK transitior to straight ahead climb 



TASK GOAi 



To establish straight ahead 
climb from a descent 



NOTE: Climb speed lower ttan cnaise_speed 



EL. 
SEQ 



(A) 
1. 



Control -Neutral pressure 



2, 



3. 



(B) 
1. 



CUES 



MENJAl ACTION 



BEGINS CLIL'5 
Visual 

ADI- Pitch: de8ce3::t 

• Bank: level 
Tach- constant 
HSI- constant 
T/S- str. & v/ings level 
A/S- constant 
W - constant' rate descer.|fc 
Alt- descent 
Aurail^'Noriral envir. sound 



MOTOR ACTION 



lilotion-Konr.al G 



inticipates transi- 
tion to climb 



STARTS 
Visual 
ADI- 



FITCH INCR5..SE 



Pitch: increasing 
Bank: level 
A/S- decreasing 
VV - descent rate 

decreasing 
Alt- descent . 
Remainder Constant 
Aural -Normal envil:, sound 



Control -Increased elevator 

pressure 
Kotion-Positive G onset, ^ 
pitching up 



Determines satis- 
factory pitch 
ittitude movement 



i- • 

^ 



LIov^s elevator 



^ ei^' 



iV'ain tains constant 
^levator pressure 
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siTUATtQM Aircraft degcending' straight ahead at cruise speed 
--CL^traight ahead descei^t/ 

TASKING lili?TASK ^^^^^^^QP ^0 straight ahead clipb 

To establish a straight ahead 



•TASK GOAL ^^^^^ fros a descent 



HOTE: Climb speecPuower than cruise speed 



HATP July, 1974 



EL. 
SEO. 



A/S- 

vv - 
Alt- 
Remainder Constant 
Aural -Nor inal envir, sound 



3. 



CD) 

1, 



CUES 



COrCTINUiS PITCH I.N'CRSASS 
Visual 

Pitct,: increasing 
Bank: Tevel 
decreasing, 
climo rate initiated 
clifijh 



Control-Constant elevator 

pressure 
Motion -Cocstact positive G, 
pitching up 



Oe<tennines climb 
attitude approach. 



STOPS PITCH IXhEASE 
V isual 

ADI- Pitch^ cli'mb 
Bank: level 
A/S- decreasing 
vy - climb 
Alt- climb 
Remainder Constant 
Aural-Nora^l envir. sound 



Coptrol -Decreased elevator 

pressure 
kotion-De creasing positive G, 
pitch stabilized 



2. 



3. 



MENTAL ACTION 



)bs6rves climb 
speed approaching 
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MOTOR ACTION 



/-v^ 



Relaxes elevator 
pressure ^ 



3^ ^€ 

0A r/y 



Adjusts throttle 



SITUATION. 



Aircraft descending straight ahead at cruise speed 



Straight ahead descent/ 
TASK NO Zili?TASK transition to straight ahead climb 
To establish a 'straight ahead * 

TASK GOAL / climb from a descent - ' 

ITOTE: Cliiii1> speed leaver than cruise speed 



nATP .July, 1974 



EL. 
SEO. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(E) 
1, 



ADJUSTS POWER 
Visual 

ADI- Pitch: 
Bank: 



climb 
level 

Tach-' climb power 
W - constant rate^ climb 
Alt- ' climb 
Remainder ^ Constant 
Aural-Cfeange in envir. sound 



f'/O 



Control- Constant elevator 

pressure h throttle 
increase 
Silo tion -Normal G 



2. 



3. 



Determines trim 
required 



Adjusts trim & re- 
laxes elevator 
pressure 



(P) 
1, 



ESTABUSKSS STBADY-STATiT 
Visual 



ADI- Pitcli^^climb 
Bank: level 
VV - constant rate clijnb 
Alt- climb ^ 
Remainder Constant 
lUral-Norroal envir, sound • 



5-^ 



Control -Neutral presstxre 
Motion-Normal G 



3* 



[Determines goal is 
established 



Maintains climb 
control 
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stTUATiQN Aircraft straight and level at lov/ cruise spe^d 



TASK NaZili^TASK ^Q^'^ crxzise/transition to nort^al cruise ^ 

TASK GQAi '^Q establish normal cruise V hat*: July. 1974 



• El. 
SEO. 



CUES 



MENTAL ACTIGf|^ 



MOTOR ACTION 



(A) 



BEGINS NORSCAL CRUISE 
Visual 

ADI- Pitch: nose high 
Bank: level 

•Tach- constant ^ 

HSI- constant 

T/S- str. & wings lev^l 
' A/S- constant 

W - level ' ^ 

Alt- constant 
Aural-Normal" envir. sound 



^7 



;/ AC 



Control -Neutral ^)ressure 
Motion-Normal G 



2. 



3: 



^anticipates transi- 
tion to nornral 
cruise 



Adjusts -throttle & 
increases elevator 
pressure 



(3) 
1; 



STARTS ACCELERATION 
Visual ^ 

ADI- P.itchr-decreasing 
Bank: level 

Tach- increasing rpm 

A/S- increasing 

Remainder Constant 
Aural -Chcnge in envir ♦ sound 



Control -Increased elevator 
^pressure & throttle 
.increase 

i^otion-Normal G, acceleration 



r// 



/ 



2. 



3. 



Determines satis- 
factory power set- 
ting k pitch deer. 



5 



Increases 
pressure \ 



e'levator 
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4 



* f 



siTUATiQta * Aircraft straight and level at low crufse speed 

TASK NO iZili?TASK I^ow cruise/traiisition to nfermal cruise 

TASK GOAL To establish normal cruise ^ ' - hatp July. 1974 



EL. 
SEOr 



0 



2. 
3. 



•(D) 
1. 



I 

' 2. 

.5/ 



CUES 



CONTINUES ACCELERilTION ^ 
Visual ' ^ 

ADI- Pitch: d ecreasmg 
Bank": level 

A/S-- iiicreasing 
• Hemain<ier Constant 
Aural-Norroal envir, sound 
Control-Increased elevator 



pressure 
Kot ion- Normal G,acceleratior 



Determines proper ' 
speed approaching* 



STOPS ACCELERATION 
Visual / \ 

ADI'- Pitch: cruise 
Bank: level 
.-Tach- decreasing rpm 

Jtemainde'r Constant 
Au^^^l -ChaYiKe in envir, sound 
Control -Constant stick 

^ pressure & throttle 
• 'reduction r 
Motion-Normal G , . • 



MENTAL ACTION 



Determines speed" 
correct ^ trim 
i^^e quired *' 



MOTOR ACTION 



6a/ 



^7 



7^9 



Adjusts throttle & 
maintains elevator 
pressure 



Adjusts trim & . 
celalces elevator 
"pressure 
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SITU ATI O N Aircraft straigiht and -.level ^at low .cruise^ spewed 

TASK NO ^i^^^ TAsi^ cr4iise/tran8i1fion \o normal cruise ^ " 

TASK G-OAL establig?! normal cruise j nATir July^ "1$74^ 



SEQ. 



1, 



ESTASLISHSS STSADY-STATS 
[Visual 



2. 



3'. 



CU€S 



- ADI-^, Pitch: cruise • ' 
?ank: level 
"Renaindpr Constant , . 
Aural-Normal e,nvir, s^pund 
Conti^ol-Neutrai pr-essUre 



Motion-Normal G 



'.r 



MENTAL ACTION 



Determines goal* is, 
established 
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■^MQTOR ACTION 



V-^ \/.(L \rF 

■ - t- - - 



Maintains cruise,^ 
control 



/ 



••■■\ 




•4 : • • )' 



stTUATiQN ^ Aircraft straight and level at cruise speed dud pov/er 

TASk i4"Q- ^i-14 TASR' Normal^-^riiase/transition to low cruise / 



\ TAsWgqai^' establish lov/' cruise 




X EL. 
SEO, 



(A) 

a; 



^lotidiT^i^ormal G- 



r 



2. 



(3) 

a. 



2. 



3. 



1 r 



CUES 



Visual ' • \ 

AOI- Pitca: cruise 
/ Bani^:' level ' 
Tach- coia'stant e> 
constant 

str# & v/ings level 
constant . , 

leypl 
corVS'tarft 



HSI- 
T/S- 
A/S- 
- 

.Ait- 



Aural -Normal envir* sound 



Contrdi-Neutral pre'ssure 



\ 



' .^.LJl-^^^tqh: 'increasing 
Bank?: level 
Tach- decre^sfnt; rpni 

'<eq^aindeg Consiant 
/iUraj^ -J ha ft ge i n e*n v irr ; s ou lYd 



throttle 



Cont j^ol -lrlcrease.d elevator 

pressia?^ 
^ decrease 
!>.0 1 ioh -riofma 1 V 
deceleration 



MENTAL ACTION 



Afiticipates transi 
tipn to low cruise 



DeterrnpLnes satis- 
fac'tory pov/er , 
setting & pitch 
increase 



;';ERJC> 



^0 



nATF Sxxiy 1974 




ACTION 



Ad^justs throttle & 
increases elevator 
pressure^ 



Increases elevator 
pressure 



\ -■ 



S I T U A T 10 N ^^^^^^^'"^ ^^jraXght and level at cruise speed and poWer 
TASK NO ^'3.-14t.a4;i^ Normal cruise/transition to low g^raise ^ 
TA*SK GOAL establish iQ?/ cruise - ^ 



ATP -July, 1^74 ^ 



EL. 
SEO. 



CUBS 



MENTAL fCTION 



MOTOR ACTION " 



(C) 
1. 



Visual 

" .^DI- yitjjn.: increasing 
• ':^ar/:<:' ^level 
h/S- ^creasing ^ ^ 
, ^.emain&y Constant - • ^ 
Aui^a'l- Iiormal\ enyir. sound 
Oontrol-Incr'e^ed elevator- 

pre.ssure * ^ ^ 
:/>otion- Norn[.al a', 

de'celerati'oci 



1 1 



•2 ; /i^r? T: 



2,* 



3. 



Determines prpper 
speed approaciing' 



Adjusjbs throttle ^ 
Tnaint^ins "elevator 



Dr.essure 



(D) 
1. 



r^TOPS ^DECELEHATIOil 
Visual " , 



rS>\ Pitch: nose high 

Bank: level* 
Tach- increasing rpm 
Hematnder Constant 
vural-CSange in envir/ sound 



Control -Constent 'stick pres." 

k Throt'tle increase 
r».otion-Nor.nal 0 



^;2L -MQ' £j 



Determines 'speed 
correct k trim ^ . 
reauired . ' ' - 



3. 



Hd^u^jbs trim* & ^ 
rela-T'es elevator 
pressure 



r 



V.' 



AiTcraff ;gtl^ight an^ level at cruise speed' and po^er 



TASK NOvli^^SK Normal cruise/tra nsltion ]^nw^rrnigp z — i — - 

TASK frnftl estabXijBh-W cruise ^ DATE ;T'^>^'iV'^ A 



SEO. 



1. 



ESTABLISHES STEADY-STATS 
V isual 

x>DI- Pitch: nose high 
i , Bank: l«vel 
>5eniainder Qonstant, > 
Aural^Sbtmal envir, sound 
ContDol -Neutral pressure 



Motion-Normal G 



2* 
3. 



CUES 



FRir 



MENTAL ACTION 



Determines goal is 
established 
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MOTOR ACTION 



TTTT 



'M&g.ntains low cruise 
control ^ 



SITUATION, 



-nipcraft in normal cruise configuration and speed, 
maintairing headirtg^and-altitude ^ 



TASK NO.CPizlTASK Vertical SD 



TASK GOAL To perform ^ vertical SI> 



nATPJuly. 1974 



Constant speed held i;hroughout 



EL. 
SEO. 



• a. 



pr,uINS V£HTICAL SD 
Vi sual ' 

/^DI- Pitch: cruise^ 

'Bank: level 
Tach-' constarrt »rpm 
cons,tant 
str. & wirgs 
constart 
level , 
constsr,t 



level 



T/S- 
A/S- 
VV - 
.^.Iti- 

Aural-Norrr^al er.vir, sound 



CcSntrol-Neoitr .l pressure 



^2. 



3» 



(B) 



2. 



CUES 



:..dtion-no'rm?il G 



Visual 



t€d 



rilch: dea]r;ea3i^n^ 
Bar.i^^ rolling 
!Iach- decre'^sing rpm 
'Hi;l- tu*n initiated 
T/S-' coordinated turn - 
V./5- consiart 
VV "desoent rate iiiitir. 
i.lt- descent initiated 
^^ur^ l-Chir.ge in envir. sourd 
Qontpol-Increaaed ,al.leron, 
rudder' *v elevctor 
pres; & throttle dec 
kotijon-liorr^al G, 

pitching down 



MENTAL ACT/pN 



.iHticipatjgs trr*rsi 
tron to 'descending 
turn 



determines pitch 
Mtitude 'mqvenef>t, 
roll rate,V&: pov/ef 
decrease satisfy 



MOTOR ACTION 











V- 














} 




1^ 


t 



■f 



CooTdir' tes jailcroh 
& rudder pres, co- 
ordina.tes elevator 
&' throttle adjust.' 







1 














'or 


3 









SiTUATiQKi ' '^irt ir ir ' e dlr ; . r : ^.jtitude- 



TASK NO 



TASK , 



TASK GOAL 



erfcr" l verticr.i ^.D 



.OATC. 



Juiv, 1974 



EL. 
SEQ. 



CUES 



7AENTAL ACTION 



rLrt ire coGr<:*ir .ted 
aileron i rudvlerpres, 
ccorcix'^tes elevotor 
c t'-'.rottle o'^just. 



MOTOR ACTION 



1. 



itch: dec^-e s^rp; 
sr-^: rolling 

c^crairated turn 

con^V:rr^ 

cfs-cer.t r?ae ircr. 
aejjcer.t 

' ^ J/' ei^vir. sourd 

^o^ trol-'^cPs t' rt ailer^.r ^ 
xtc-er T^ressure , ire 
■elev.tor rrescure, * 
throttle aecre'-se ^ 
orr .10, 
: it i ir, ; dov.ri. 



l.^ct:- 
1/3- 

v; - 
" it- 



uctor- inos pro>*er 
] itch c h -r.^. ^att . , 
pov;er cett^n^' ^ 
a; ^ro: c'*- ir?; • 



* ovec ailcror, rel-iV- 
ec rud'.er jres., re-^ 
l^r/.es elevator ures/, 
a stops throttle cdO'/ 



(D) 
1. 



. lie 



1'.. 
Visual 

.Lfl-Vitch; nose low 
' l'>r.'f:: constant 
lach- constantg^m 
. xi:sl- tu^n 
i/J- coordinated desired 
rate turn ^ 
' A/i- constant 

V7 desired r.:.te^ descent 
..It* descent 



V 



iy? '^i^- /^«/ 
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ERIC 



..-iiVcraft in nor.Ti^l cruise configuration » and speed, 
<iTtiATtf>M. ' ma'l/^tainirg h^adinF: ard alti'.tude 

TASK N0.i?il}TA5Kll££li£^liP ^ \ ^— : — 



TASK GOAL To perform^a^ v.ertlcaX^^ 



.i;OT£: aonsiant speed held throughout 



EL. 
SEQ. 



Vurai-N'orjnal enviri sound 




J -^ural -'iorunal envirj soun 
i t r d 1- Inc r-e as.ed ailero 
\ ^ ' pres, decreased 



a. 



3v 



(F) 
•1. 



CUES 



jcud 

der b, elevator , pres. 
lotion -Ilor-Bal G, 

. pitch stabilised 



Observes proper ti^rri 
^ .descent rate 



Visual 



Pitchrrios'e lov^ - 
, i:^n<: cons' tan t 
Tach- constant rpm 

T/3- ^coordinated desired 

' tiirn rate 
A/S- constan-f ' * ^ 
- W - desired rate- descent 
f nit- ^descent 
Aural-Norjtal envir. sound 



Oontrol-rConstant -e^levator 



pres3ure 
^lotion-'.Iormal G 



Visual '^ 

aDI- r*i4;ch: increcsing 

*^ank: Z5ollin£S 
Tach- incre-.sin^ Vpn 



. turn 



MENTAL ACTION 



MOTOR ACTION . 



Maintains * elevator 
pressure- 



^ - '*-:^/^ 

TH 3 



Deter^iiines oroper 
eadi'n^ j altitude 
approacihins ^ 
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Coordinates aileron . 
<^ rydder pressure, 
^cobj^di^ates elevator 
oc tr.rottle adjustment ' 



; * Aircraft in normal cruise configuration and speed, 
<iTtiATiQisi tnaintaining heading and altitude . 



TASK NO;££izlTASK Vertical SD 



TASK GOAL To perform a vertical 3D 



::0T5: Constant s^eed held throughout 



HATg July. 197 A 



El. 
SEQ. 



(P) 
1, 



ST..RT3 T.-...i:3ITI0N TO CLIIvBIi 
V isual . 

T/S- coordinated turn 

rate decre^isins^^----^ 

VY - rate descent 

decre-ising 
Alt- descent 
Aural-Change in envir, sound 



3* 



1* 



ERLC 



Control -Increased aileron, 
rudder i: elevator 
^pres;^ throttle incrv 
:«:otlon -Kornal G, ' 
' ^pitchin^ up 



Anticipates , transi- 
tion to climbing 
turn a observes 
proper heacling k 
altitude 



CONTIIfUiiS TiifvIiSITICN TO 
Visual^ 

Abl- Pitch: increasing 
, ^ ' Bank: rolling ' 
*Tach- increasing rpm 
nSI- turn reversal- 
T/S-* coordinated turn 
A/S- constant 
VV - clicb rate initiated 
Alt- climB initiate^ 
>ural -Change in' envir.^ sound 
Control -H^onstant aileron a 
rudder pres,' incr. 
elevator -pres. , ^ 
throttle 4ncri5ase 
LiOtion -Positive G onset, 
p'itching up 



MENTAL ACTION 



T'JHK 



cLi:;3i:i-G tjtca 







1 


CM 










t 












t 
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MOTOR ACTION 



- — \ — f — 

\m \cj- 



Llai^tains coordinated 
aileron k ruddfer 
pres , coordinates yr 
elevator* £c throttle 
adjus'tment " 



Aircraft in normal cruise confipur ation and speed . 



TASK Kin ap^-^ <;ir Vertical SD 



V 



TASK GOAL ^0 perform a vertical SD 



pATC July. lQ7d 



IJOTE; Constant speed held i;hroughout 



CUES 



M€NTAL ACTION 



MOTOR ACTION 



coNTiirjss T.i..nsiTioN to clilbing turn 

Determines pitch 
attitude movement, 
roll rate, 6: pov;er 
increase satisfy 



^;aintains coordinat- 
ed aileron^ & rudder 
pr e ssur« , co o rdina t - 
es elevator 2c throt- 
tle adjustment 



C0NTir:Jr.3 Ta..:BITION TO CLI^JBIKG TURN 
Visual 

ADI- Pitch; increasing 

Bank: rolling 
Tach- increasing rpm 

turn ^ 
T/S- coordinated turn 
a/S- constant" " . 
VV - climb r^te increasirjg 
Alt- climb 



CM 



07 



/iura 



i-rCbangi 



_e in envir. sound 

Control -Constant aileron & 
. ^ .rudder pressuz'e, in 
' creased, elevator 
pressure, & throttle 
increase 
lootion -Posit'ive G, 
pitching up 




Determine^ proper 
pitch & bank att-i/ 
3: power sfetting 
Approaching^ ^ ^ 



lioves aileron, re- 
laxes rydder pros'., 
relaxes elevator 
pres,, k stops 
throttle adjust* 
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Aircraft in normal cruise conf lguj?ation and speedy-" 
SiTUATiQKi nair.t.\inin.q: heading and altitude ^ - - ^ 

TASK NQ.Cpi-lTASK Vertical' SD ' 



TASK GOAL To^ perform a vertical SD 



nOTI^: Constant soeed held throughout 



DATg July. 1974 



EL. 
S€Q 



CUES 



MENTAL ACTION 



MOTOR ACTION 



01) 



Visual • 
i7!5T^ x^itch 
Dank: 



nose high 
constant 
'Tach- constant rpm 



turn 
coord 
turn 
const 
desir 
•climb 



inated desired 

rate 

ant 

ed rate climb 



T/3- 

A/S- 
VV - 

.vlt- 

Aural -2iornal .envir. sound . 

ased aileron 
ure, decreased 
rli: 'elevator 
ure . 

nt posiitive G, 
pitch stabilized 



Control-In ere 
, press 
rudde 
^ press 
'.lotion-Consta 



Deserves, proper 
turn oc cli'nib rate 



Maintains elevator 
pressure 



co:;Tir'ji3 

visual 



;Li:.BIiiG 'TURN 



.»ul- I'itch: nose high 

^ ' Bank: constant 
Tach-^' constant rpm 
MZlr turn^^ ^ . . 

T/3- coordinated desired 

t'lrn rate 
a/S- constart 
W - desired rate climb 
.lit- climb 
^ural -Nornal envir ♦ soungl 



1/ 

CM 





V 



Contro l-Constant elevator 

' pressure 
•lotion-Constant positive G 
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^ ' ..ircri.ft in nc^inal cruise configuration and speed, 
SITUATION m^^jptaininp: heading and altitude 



TASK N0.2£iziTASK Vertic>al SD 



TASK GOAL To perform a vertical SD 



:rj.iZ: Constant speed held throughout 



nATF July, 1974 



EL, 


5 CUES * 


MENTAL ACTION ' 


MOTOR ACTION 


(J) 

2. 


conTii;u.>s g1iv3ijg TUfjn 


Dete"jrinines proper 
head^;tg- & altitude 
approaching. 




3. 


- ^ ■ 


• 


Coordinates aileron 
a rudder pressure, 
coordinates elevator* 
and throttle 
adjustment 


(K) 

i 


STAIiTG TR.-^.NJITIOil TO UESCZIiT) 
Repeat from {BY ' 


ENG TURN 








V 
























< 


f > 












e *• 








• < 


\ ^ _ 

/ 

{ * 

• f 

s 






% * 








f . ' * 

< 


• 
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Aircraft flying str. & level, following vectors at glide 
slope intercept altitude, flaps a3,, needed, landing gear 
SITUATION detracted, radios tuned» intercepting localizer from left, 

TASK NO ££ilBTASK Jly II^S with raw nav > display 



^ASK GOAl To fly aircraft to decision height .(DH) ' p^Tg ^uly, 1974 
NOTE: ^X/Z decrease tn bank negligib l^^n ot perceptible (NP) 



El.. 
SEO. 



(A)' 
Iv 



2. 



3. 



(B) 
1. 



2. 



CUES 



ebIc 



Visual 



aDI -Pitch: nose high 
Bank; level 

Tach- constant rpm 
" HSI- constant 
' T/g- str. &^ wings" level 

a/S- constant 

W - level 

Alt- constant 

GDI- fly right 
GSI- Tly up 
AuraJI -iformal envir. sounds 





1 




















I 









Control-14eu€ral pressure 
EgtTonSjormal G 



rinticipates turn to 

inte3?niediate 

approach 



coNTirrui-s lov; phjise ^ 

Visual 

ADI^ Pitch: nose high 

Bank: l^vel 
Tach^ 'cbnstant rpm 
HSI- Constant > 
T/3- str. i£ vr-ings level 
A/o- constant 

/VV - level 
Alt^ constant 

GDI- fly right 

gSI- fly up 
Aural-Voice transmission 
Contr^ol ^Iieutral pressure 
!..otion-r«onnal G 



MENTAL ACTION 



Determines heading 
change required 

90* ' 



MOTOR ACTION 



C)>/'^ (A) 



/7 



Laintains aileron, 
rudder & elevator^ 
control 



7s: 



^^2 



SITUATION. 



Aircraft flying str. S: lev^l, following vectors at glide 
slope, intercept altitude, flaps 'as needed, landing gear 
retracted, radios tuned, intercepting localizer from l^ft^ 



TASK Mr^- Cpi^^ TAgtf Fly ILS v/ith raw nav, display 



TASK fir^At' To fly aire rap^^to decision heif^ht (DH> ' hatp July, 1974 
NOTE: A/S decrease in bank negligible ^ not perceptible «fNP) 



EL. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



/(B) 
3. /J 



;co::Ti:rj^3 £0: c:<uis: 



Coordinates aileron. 
k rudder, incre.-ases 
elevator pressure 



(C) 
1. 



STARTo 
Visual 



aDI- 

A/S- 
W - 
iilt- 



ROLL 

Pitch: increasing 
3ank: rolling 

constant rpra 

turn-^initiated 
" coordinated turn 
. initiated 

decresLsing N? 

level 

constant 





1 


a ^ 


3<? 






2 




Ma 


QJ 




I 




M 





GDI- fly right 
GSI- fly up 
^ai^al-Ifornal envir* sound 
Control -Increased aileron, 
<^ rudder 6: elevator 
pressj^re * 
jVotion-Positive G onse^t 



2; 



3- 



determines roll rat 
h pitchy attitude 
satisfactory 



!.:aint^airts coordinat- 
ed aileron* rudder 
pre.ssure , increases 
elevator pressure 



(P) 
1. 



eONTINUES 
Visual 



ADI-, Pitch: increasing 

Bank: . rolling 
Tach- constant rpm 
HSI- turn 

T/S- " coordinated turn 

•raffe increasing 
A/S- decreasirg NP 
vy - level 
Alt- constant 



•7 
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7 



Aircraft flying str. k level,/ following vectors at gli'de 
slope intercept altitude,' flaps as needed^ \^n^^^ gear 
SITUATION retracted, radios tuned, intercepting: locelizer from left. 

TASK NO ££lz?TASK ^''ly II>S v/ith raw nav. display 



TASK GOAL -^0 fly aircraft to decigion height (DH) pATr ^^Iv* 197^ 

;;r:OTE: a/S decrease in benfe negligible ^: not' percQptible (HP) 



EL. 
SEO. 



CUES 



MENTAL ACTION 



l^aTOR ACTION 



COKTHIUES ROLI 
Vi sual ^ 



GDI- fly right 
GSI- fly up . 
AuTfJl-IIornal envir, sound 
Control -Constant aileron *6: 
rudder pressure, 
ircreased elevator 
pressure 
1. otion -IncreasiPf: positive G 



^-7 



j?-^ r-ZTz- 



2. 



Determines desired 
bank approaching 



I.'oves aileron, re- 
leases rudder pres, 
l\ mai-ntairs eleva- 
tor rressure ' ' 



(E) 
1. 



STOPS ROLL 
Visual 

ADI- Pitch: cons«-t ant- 
Bank: constant 
Tach- car.st'ant rpm 
HSI- . turn ' > 
T/S- coordinated constant 

rate turn 
a/S- constant 
VV - ^level 
'Alt- -'constant - 

' GDI- fly .ri^ht 

GSI- fly up 
Aural-Normal en^'ir, sounds 



+ . 



Contjrol -Increayd aileron 
pres., decrease^ 
^ rudder pres . , ^ 

coRstant elevator 
pressure 

motion -^^onstant positive G* 



2. 



Deterirlnes J)8.nk 
s^hgle L pitch att, 
sa-ti^fa-Q^ory 

92. " ~ . ' 



1%^ 



.iircrjft flying str, levels following vector^ at glide 
slope, intercept, altitude, flaps as needed, landirg gear 
^iTiiATinM retracted, radios tbned, irlercentinr local izer froir. left> 

TASK Nn CriT2 TASK Fly Il^S with raw nav. display ]_ 



TASK nnAt To fly aircraft to decision height -(DH) nATC'JulY, 1974 

::OTj}: A/C decrease in bank negligible I not perceptible (NP^ 




ERLC 



(G) 
1, 



CUES 



:OLL 



i.oTi^s .{OIL cui^ oi; ca.: 

Visual 

ADI- Pitch: constant 
Park: * constant 
Tach'- constant rpm 

correct heading, 
approaching 
coord incited constant 
rate turn 
corntant 
level 
constant; 



T/S- 



VV - 
Alt- 



CDI- fly right 

Gbl- fly up • 
Aural -Itornal eiivir, sound 
C ontrol- Constant elevator 

pr-rsure 
I .ot ion -Constant positive G 



BLGINS 
Visual 

Tach- 
HSI- 

15/5- 

A/S- 
VV - 
Alt- 



I itch: decreasing 
3w.nk: rolling 

► constant 'rpm 
correct heeding 
approaching 

► coordinated decreas-' 
ing turn rate 
increr.sing NP 
level 
corctant 



A^ENTAl ACTION 



.'aint'-.irs elevator 
pressure . 



2CT Ir^.-DIHG 



Determines correct 
heading approaching 



MOTOR ACTIOM 



6m 



L-4 ' M(t i sy 



[^oo'rdinates aileron 

rudder pressure, 
decreases elevator 
pressure 
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Aircraft flying ystr. 6: level, follovirc vectors at glide 
slope intercept altitude, flaps ^s needed, lardirj£; gear 
fSiTiiATiQM ^etr^cted, rr;:dlos tuned, irterceptinr localizer from left* 



T/^SK MQ. ^P^^^ TASk v.'ith rav/ rav . display 



TASK GOAL '^^ ^ air.crcalt to decisioV) hgi^ht (DH) hatp July, 1974 

NOTE: A/S decrease in bank negligible o rot perceptible (N?) 



EL. 
SEO. 



CUES, 



ERLC 



(G) 
1. 



Li^Gir;: :<oii ojt 

Visual 



Control-Increased aileron & 
rudcer pressure, de- 
creased elevator 
pressure 
luOtion -Decker sing positive G 



2, 



3^ 



(H) 
1. 



GDI- fly ritht 
OS I- fly up 
lUrc^l-I^ornal envir. sound 



Determines roll rat^ 
s: pitch attitude 
satisfactory 



CO?CTINU:iS HOIL OUT 
V isual 

iiDI- Pitc«h: decreasing 

Bank: rolling 
Tach- constant rpm 
HSI- correct heeding 

approaching 
T/S- coordinated decreas- 
ing turn rate 
A/S- increasing HP 
VV - leveA 
Alt- consxart 



CDI- 
GSI- 



fly right 
fly up 



Auy 1-Norjr.al envir. sound 



Control -Constant aileron & 
rudder pressure, 
decreased elevator 
pressure^ 
Lotion -Decreasing positive G 



t MENTAL ACTION 



94. 



Motor action 



I'aintairs coordi- 
nated aileron & 
rudder pressure, 
decreases elevator 
pressure 



3-^ 



SITUATION. 



Aircraft flying str. & level, followirg vectors at glide 
slopfe intercept altiUide, flaps as needed; landing gear ' 
retracted, radios tuned, intercepting localizer from, left. 



TASK N0.2£il^TASK Fly ILS with raw nav^ display 



TASK GOAL To fly aircraft to decision height >(DH) pATg July, 1974 

NOTE: A/S decrease in bank negligible & not perceptible (NP) 



CUES 



MENTAL ACTION 



MOTOR ACTION 



CONTIOTES ROLL OUT 



jetermines wings 
Level attitude 
approaching 



Kowes^ aileron, 
relaxes rudder 
pressure, & de- 
creases elevator 
pressure 



STOPS ROLL OUT 
Visual * 

Pitch J nose high 
Bank': level 



ADI- 



Tach- constant 

MSI- correct heading 

T/S- str. & wings level 

rt/S- constant 

VV - level 

Alt- constant 



GDI- fly right 
GSI- fly up 
iUral-Hormal envir. 



sound 

Control -Decreased, aileron, 
rudder £c elevator 
pressure 
I^'otion-Normal G 



^anticipates local- 
izer intercept 



Laintailos lov; 
cruise control 



BEGINS LOC.g.I/>ER INTERCEPT 
Visual 
' ADI- Pitch: nose high 
Bank: lev^l 

Tach- constant rpip 

HSI- constant 

T/S- str, k wines level 

A/S- constant 

VV - level 

/.It- constant 
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Aircraft flying str, level, following vectors at glide 
slope intercept altitude, flaps as needed, landing gear 
SITUATION retracted, radios turned, intercepting loc:ilizer from left, 

TASK NO 2£i^l?TASK ^ly ^LS with raw' nav/ display \ 

TASK GOAL ^ly aircraft to decision height (DH) -oatp cTuly/ 1974 

N0T3: a/S decrease in bank negligible & not per^ieptible (NP) 



EL. 
SEO. 



(J) 
1, 



BEGinS LOCALIZER INTERCEPT ^ 
Visual 



CDI- moving tpward center 
G3I- fly up 
Aural-Kormal envir. sound 



Control -Neutral pressuire 



Motion-Normal G 



(K) 
,1. 



Visual 



2. 



3. 



CUES 



ADI- 

Tach- 
HSI- 
T/S- 

A/S- 
W - 
Alt- 



RQLL 

Pitch: increasing 
Bank: rolling 
• constant rpm 

turn initiated 

coordinated turn , 

initiated 

decreasing NP 

level 

constanty^ 

moving toward' center 



' CDI- 

GSI- fly up 
Aural-Normal envir. sound 



Controls-Increased aileron, 
rudder & elevator 
pressure 
uotJ^g-Positive G onset 



MENTAL ACTION 



Determines proper 
leud point 
approaching 



Determines roll 
rate & pitch 
attitude* satisfy 
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MOTOR ACTION- 



Coordinates aileron 
I, rudder, increases 
elevator pressure 



0^ 



r^^ptains coordi- 
n^ed^ cileron ^ 
:^dder prenrure,- 
increases elevator 
pressure 



ERIC 



•Aipcraft flying str. k level, following vectors at glide 
slope intercept al*titude, flaps as needed, landing gear 
SITUATIJD N 3^etracted, radios tuned, intercepting localizer from left> 

TASK Kin Cpi-2 T^g,^ Fly ILS with raw nav> display 

TASK OOAL ^0 fly aifcrcraft to decision height (DH) j^^^g July, 1974 

?pT£: A/S decrease in bank negligible k not perceptible (K?) 



EL. 
SEQ. 



CUES 



(L) 
1. 



coNTinuzs aoLL 

7isual 

ADI- Pitch: increa^ng 

Bank: rolling 
Tach- constant rpm 
HSI- turn 

T/S- coordinated Vxvn 

'rate increasing 
A/S- decreasing NP 
W - level 
Alt- constant 

GDI- moving toward ^ center 
GSI- fly up 
ural-Normal envir. sound 



2. 
3. 



(;..) 

1. 




ontrol -Constant aileron 6, 
rudder pressure, 
increased' elevator 
pressure 

ot ion -Increasing positive G 



STOPS ROLL 
Visual 

ADI- Pitch: const^n-t 
M Bank: constant 

T«h- constant rpm 



HSI- 


turn . 


T/S- 


coo:^dinated constant 




rate turn 


.^/S- 


constant 


vv - 


level 


alt- 


constant 


GDI- 


moving tov/ara center 


GSI- 


fly up 


Aural-:^ 


ornal envir, sound - 



MENTAL ACTION 



MOTOR ACTION 



— 4-^/ 



— --+-^/ 



Determines desired 
pank approaching 



\ 
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l.:oves aileron, re- 
leases rudder pres, 
is. maintains elevator 
nressure 



7 



^ , *iircraft flyi^hg str, k level, 'following vectors'at glide 

slope intercetpt altitude, flaps as^'need^d, lartding gear 
stTUATtoFf retracted, radios tuned, intercepting localizer from leTt. 

TASK NO ££iz£'TASK Fly .ILS^w>ith^ raw nav. display ^ ;_ 



TASK GOAL To fly aircraft to ^decision heipjht (DH) hatp Ju][v. 197d 

NOTE: A/S decrease in bank negligible 0. not perceptible (NP) 



EL, 
SEQ. 



(?.:) 
1. 



ERLC 



Control -Inc re -^ised' aileroji 
prea, , decreased 
rudder pres. , 
constant elevator 
pressure. 

.lotion -Constant positive G 



2. 



(10 
1. 



riN'JICI?-.T 

7is ual • 

?itch : 
3a nk : 



2. 
3- 



CUES 



Determines bank 
'Wangle yc pitch att, 
atisfactory 



ROLL OJT C0<.. 



constant . 
constant 
Tachf- constar»t ,rpni 
HSI- correct heading 

approaching 
T/S- coordinated constant 

» rate turn 
A/S- constant 
VV - level 
Alt- constant 

CD?*- moving toward center 
GSI- My up 
Aural-.^ormal envir, sound 



C ontrol -Constant elevator 

pressure 
r.ot ion -Constant positive G 



MfeNTAL ACTION 



;CT H^iDIKG 



r 







1 


/ 

CM 






2' 




m 


Cf 


I 









:)etermines correct 
rieading approaching 



MOTOR ACTION 



I.'.aintains elevator 
" eseure [ 



Cooi^dinates aileron 
b. rudder pressure, 
decreases elevator 
pressure 
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It 



aircraft flying str. « level, follov/ing vectors at glide, 
slope intercept altitude, flaps as needed, landing gear 
siTiiATiQM rptr'^cted, radios turpd. irtprceptiry; loc^'lizer from leftt 



TASK NO Cpi-^ TAStg Fly ILS v/Lth rav/ nav> display 



ERLC 



TASK GftAt To fly aircraft to decision heip:ht (DH) hatp JmIy.^ 1974 

NOTE: A/S decrease in. bank negligible & not percepti'ble (NP) 



EL. 



(0) 
1- 



BEGINS >^OLL OJT 
Visual 

ADI- Pitch: decreasing 

Bank: rolling 
Tach- constant rpm 
HSI- correct heading 

approaching 
.T/S- coordinated decreas- 
ing turn rate 
A/S- increasing HP 
VV - level 
ivlt- constant 

GDI- moving toward center 
G3I- fly up 
Aural-IIorinal envir. sourd 



2. 



3- 



(P) 
1, 



CUES" 



Control -Increased aileron k 
rudder pressure , de- 
creased elevator 
pressure . 

Lot ion -Decreasing positive G 



CONTINUES ROLL gyt 

Visual V 

aDI- Pitch: decreasing 

Bank: rollang 
Tach- constant rpm 



HSI- 


correct heading 






approaching 




T/S- 


coordinated d-ecreas- 






ing -turn rate 




A/C-' 


increasing NP 




VV - 


level 




Alt- 


constant 





■I 



MENTAL ACTION 



Determines roll ratt 
Sc pitch attitude 
3atisfactory 
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MOTOR ACTION 



or 



u!aintains coordi- • 
nated aileron S; 
rudder pressurfe, 
decreases elevator 
pressure 



I 



'J 



1^ 

0 
\ 



/aircraft flying str» level, followirig vectors at glide 
. ' slope intercept altitude, flaps as needed, landing gear 
SiTUATiQN retracted, radios '^tured, ihtereepti-n^ localizer from lef-t^ 



TASK NQ.^Pi-^TASif with rav/ nav. display 



ERLC 



TASK GOAL To fly aircraft to decision height (DH) date July, 1974 

liGTc.: A/S decrease' ir^ bank negligible L rat perceptible (HP) 



EL. 
SEO. 



(?) 
1. 



CUES 



:o:iTi::u:.o roll cut 

/ isual 

GDI- moving tov/ara center 
G3I- fly up 
Aural -1. o r ma 1 envir. sound 
Control-Constant aileron 6: 
J rudder prescure, 

decreased elevator 
pressure ^ 
lotion-^ecreasin^ positive G 



2. 



3- 



(■^) 
1. 



2. 



f>rOPS ROIL O'JT 
V isual 

aDI- ritch: nose high 
.Bank: level 

'Tachr constairit 



correct -heading/ 
, str. U win^s/ \ 
constant 
level 
constant 



H3I- 
T/S- 

vv ~ 

nit- 



GDI- on course 
g:;i- fly up 
.lUral r^LoriOal envir. 
Contrpl-Decrecised a 
rudder e 
pressure- 



l£lotion-i"<'ormal 3 




MENTAL ACTION 



Determines wings 
level attitude 
approaching 




Determines 
izer •inte^c)j 
glide slope 
intercept'*' j^rex't 

100 



MOTOR ACTION 





^<2 




- — 















Lioves aileron, ^ 
relaxes rudder 
pressure, h de- 
creases eleva/tor 
pipessure 



V 

C 



' .aircraft flying str, a level',' following vectors ^t glide 

^ slope" intercept altitude, flaps- as needed, landing gear 
siTUATtQN '^retracted, radios tured, irterceptlnc: locpli?er fror^ left. 

TASK NQ ^Pi-^ TA|y ^ly ^'^^ -.vith<raw nav . Qis'play 

DATE July. 1974"^ 

perceptibl'e (IIP) 



7 



TASK GOAL "To' fly aircraft to decision heicrht (DH) 

NOTE: a/S decrease in ban'k negl^-gible-ec not 



EL. 
SEQ. 


JCUES 


MENTAL ACTION 


MOTOR ACTION 


(Q) 
•3. 


STOPS HOL.. OUT 




L'aintkins low 
cruise control 


(H) 
1. 


BSaiiiS glide'' 3L0PE i:\:CRCE.?1 
Visual 










ADI- Pitch: nose high * 
Bank: , level 














Tach- constant rpm 
HSI- constant 




2 










str» L v/ings level 
fJZ" constant 
VV - level 
/lit- constant 




3 




oo 

/ 






, GDI- on course 
G3I^ moving towara -center 
^ural -Outer narker (OL.) code 














Control-Iieutral pressure 














!uOt ion -Normal ,G 












2. 




ueterrr.ines proper 
lead -pdint 
approaching ' 










3. 






/activates landing 
gear & Tlap^, moves 
elevator,- adjusts 
throttle 


(S) 
1. 


STnRTS de3Ce::t 
Visual 














ADI- Pitch: decreasing 

Bank: level 
Tach- ircreasing rpm 
HSI- con^stant' 
T/S- str. ^ v/irgs level 
A/S- constant 
VV - descent rate 

initiated 
Alt- descent 


N 

( 




i 




• 


' CDI-^ on course 

GGI- on glide path 
iiural-Qir. code 
























1 



101 



aircraft i'lyirg str. k level, following vectors at glide 
slope intercept altitude, flaps as needed, landing gear 
siTiJATinM ' retrr^cted, radios tuned, Interceptinfr localizer from left> 

TASK NO ^P^^'^ TASK with raw nav , display 



TASK GOAL To fly airtraft to decision height (DH) hatf July. 1974 

LOTS: A/S decrease in bank negligible & not perceptible <NP) 



EL. 
SEQ. 



(S) 
1. 



2. 



3. 



(T) 
1. 



2. 



3. 



CUES 



'STARTS DESCSNT 

Control -Gear "activation, in 
cre£.sed elevator 
pressure, flap 
activation, ^ 
throttle increase 

I>.otf on -Negative G onset, 
vib.ration 



CONTIiiU::>S brTSCENT 
Visual • ' 

Pitch: constant 
Bank: level 
constant *rpm 
constant 
.s\r. k v/ings 
constant 
rate descent 
established 
descent 



ADI- 

Tach- 
HSI- 
T/S-' 
A/S- 
VV - 



level 



Alt- 



^ GDI- . on course 
Gol- ' on glide path 
ADP- 'reversal 
pii. Light- on 

Aural-^OIi! code, voice 
"trans.T.ission^ 



Control -Constant elevator 

^ pressure 
i.'ot ion -Normal iG 



MENTAL ACTION 



Deterrriines pitch 
attitude movement 
satisfactol*y 



Maintains constant 
elevator pressure 



Determines pitch & 
pov/er satisfactory, 
trim required 



MOTOR ACTION 



' CM 



Mi 



(^p/'P- (r) 



/07 



VA 

O 



3A 



5r 



^idjusts trirr Ic re- 
laxes elevator 
pressure 
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Aircraft flying str. level, follov/ing vectors at glide 
slope intercept altitude, flaps as needed, larding gear 
^iTiiATtr>M retr^^cted, radios tured, intercepting localizer f ro^ left. 



TASK MQ ppi"^ ta<;k J^^^ display 



TASK fiOAt , "^0 ^ly aircraft to decision height (DH) nATg , Julv. 1974 

nOTE: A/S decrease in bank negligible not perceptible (NP) 



CUES 



MENTAL ACTION 



MOTOR ACTION 



ANTICIPATES DECISION HEIGHT 
Visu al 

♦ rtOT^ Pitch: constant ' 
Bank: level 
Tach- constant rpm 
KSI- constant 
T/S- str. & win.js levje;L 
A/S- constant 
VV - leonstant rate descei 
rilt- descent 

GDI- on course 
GGI- on glide path 
Aural -L.iddle barker (UrO 
code 

Contpol-I.'eutral pressure 
Lotion-Kori^ial G 



Determjnes DH 
approaching 



t 








2 


ir/ 















.iaintains descer>t 
control 



AHTICIPATiiS I/JSoED y.PPROiiCH 
Visual 

ADI- Pitch: constant 

Bank: level 
Tach- constant rpm 
HSI- constant 

str. ^ v/in^::s level 
constant 
constant rate 
descent 
DH 



../S- 
VV 



,nlt- 



CDI- on course 
G3I- on glide path 
uL. light - on 

;^ural -MM code 

Control-IIeuiral ^)reysure 

I lotion-iiorpcl G 



Determines no visuo 
contact S: missed 
approach' must be 
executed 
103 
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..ircr ft flying sir. o- level, following vectors at glide 
slope intercept jiltitude., flaps as'*needed, lui.dirj^f; 
SITUATIO N rptr -c ted, racioG tu ned, mterce p tir^p; loc-ilizer fro?Ti left^ 



TA$K NO. ^P^'^ASK yiy 1X>3 v>ith rc. v / ra v, d isplay 



TASK GdAL To fly aircraft to decision height (DH) nATg July, 1974^ 

NOTE; .i/S decrease in bank ^pegli^ible ^ not perceptible (IIP) 



EL. 



(V^ 

3. 



(.0 
1. 



.(X) 

1. 



ERIC 



CUES 



icT?AT?:s :.:iso'-:d appkoaci: 



jlAi<T3 i^iCii IliCuBA.SE 
Visuoik 

ADI- FiCchi ir.crev sirtrj 

lar'K; level 
/i^ch- ircrocGinr; rpm 
ir;i" constant 
' T/S- str. <i wiir^s level 
.-i/3- coriQ*tar;t 
' V? - rate descent 
decreasing 
.lit- climb initiated 



C^T- or. ^course 
G fly dovvrf 
Aural -Chanr.e in envir 



sou IK. 



3^d throttle 



Control -incr' 

a elevator pressure 
i. otior -rositive G onset, 
t>itching up 



Visu al 

.iDI-'Piich: increasing 

Bank: level 
T''ich- increasing;; rem 
Hoi- bonstant \ 
,T/3- str. L v;lnjs level 
V3-' constant 

VV climb^ rate increasiijig 
Alt- ^ilinib* 
\ural^-Ghan^e in env.ir. sound 
Control -Constant elevator 

pressure 
V. 0 1 io n -C 0 n s t a n t' positive- G, 
pitchirrg up 



MENTAL ACTION 



D^terrrines pitch 
attitude movement 
sa tisfactory 
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MOTOR ACTION 



: oves elevator t 
adjusts throttle^ 



I>!aintain3 constant 
elevator pressure 



A/e 



/.ircraft flying str. level, follav/ing veetors at glide 
slope intercept altitude, flaps as needed, landing 'gear 
N retmcted, radios tur?ed, irteiiceptir^ localizer from left. 



SITUATIO 

TASK NQ. Cpi-2 TA<;K Fly JLS v/ith raw nav , ^display 




TASKi3<5AL_l 

NOT 



t\ to decisicm beig^ht (M) PATg July, 1974 

"crease in bank negligible & not i^rceptitle (N?) 



MENTAL ACTION 



MOTOR ACTION 



(X) ' 
2. 



3. 



2^' 



co:;ti;:u::3^ i^iTCH jkcrease > 



Determines* cliiTib 
attitude approaching 
cc need for* flap i: 
gear retraction 



I/.oves elevator, 
ao^tivates gear & 
flaps 



STOi'S PITCr: INQKSiiSE 
Visual 

.iDl- Pitch: climb 
Barric: level ' 

Tach- constant rpm, 

iiSI- constant 

T/S- 



s.tr^ & wings level 



ancreL.3ing 

cliwb rate increasirfg 
cliipb 

Aural Change in envir. sound 
Control -De creased elevator 
pressure,, gear^ ^ 
flap activation 
Motion -NoriTial G, pitch 
stabilized,, 
acceleration 



- f - t 



A^eterrr.ines' twitch 
attitude satisf . 
^ trim ^required 



/adjusts -trim 
relaxes elevator 
pressure 
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, Aircraft flying str. L level, follov/ing vectors at glide 
slope intercept altitude, flaps as needed, ^landing^ gear 
SITUATION retracted, radios tuned, intercepting localizer from left> 



TASK NO Cpi-2 TASk with raw nav> display 

TAsi^<(^QAi To fly aircraft to decision height (DH) hatp Ju^l^f 1974 

•NOTE: A/S decrease in bank negligible & not perceptible (NP) 



EL. 
SEQ. 



•(Z) 
• 1. 



ERLC 



2. 
3# 



CU€S 



ESTABLISHES STEADY STATE 
Visual 

ADI- Pitch: climb 
Bank: level 

Tach- constant rpm 

HSIr constant 

T/S^ str. & wings level 

A/S-. constant 

VV - constant rate climb 

A It-, climb 
Aural-Normal envir. sound 



Control -Neutral pressure 



Motion -Normal G 



Mental action 



> 


1 


1/ , 








2 










3 









Determines missed 
approach satisf* 
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MOTOR ACTION 



i.^aintains clim^ 
control 



APPENDIX B 

CLASSIFICATION OP INSTRUhffiNT 
PLYING TASKS WITHIN TI-IE^^ TAXONOMY 



\ 
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. .-CLASSIFICATION OP IRSTKUOTT 
p£YING TAS,KS V/ITHIN the TAXONOr^Y 

Surface task analy&es v/ere prepared for 16 i^istrumept 
flying tas-ks. These tasks included' 14 fundamental transi- 
tions and 2 composite transitional tasks, the Vertical SD 
and the instrument approach to landing. The tasks were* 
classified and the resultant skill cards categorized v/ithin * 
the taxonomic matrix* The instrument tasks added 110 ^ 

.additional skills to the matripc for a total 6f 417 flying 

"skills. within the taxonomy system. 

' Instrument Task Operations - Classification of the 
14 fundamental transi'^ional instrument tasks yielded 74 
skills while classification of the two composite transitions 
identified 36 skills. Table B-1 compares, the skill distri- 

. bution'by rules for both the fundamental instrument tasks 

and corresponding^ontact flying tasks completed during an 
^ earlier effort. Table B-2 compares the skill distribution 

by rules for both the* composite inatruraenf t&sks and \ 
corresponding contact flying tasks also compX*t«d earlier • 
T«hese two cc5mparisoh tables indicated that data trend's * 
established in classification of contact -flying tasks ^ 

* changed to -some degree for the instrument tasks.. There 
v/as a trend toward a greater number of simple judgments 
during the performance of fundamental and composite instru- ^ 
ment transitions. ^. ^ 

A total of 27 sorting ^iots were used to classify the 
instrument tastes. Eight ^^^if these slots v/ere specific to 
instrument flying and had ribt been utilized in the categor- 
ization of contact skills .^AA new effeptor output combination 
also was found which was pe^^liar to instrument tasks. ^ The 
new output combination v/as coordinated aileron and rudder 
with coordinated elevator and throttle. This" effector 
combination was found in tlie Vertioal SD, but not in the 
instrumenii approach. 

Generally, however, the organization of skills as 
defined by the number of skill cards in sorting slots, 

' was found to be similar to contact tasks. -Figure B-1 
presents the distribution , of skills in matrix slots and 
com^^ares the newly incorporated instrument skills with' 

. the contact skills. \ 
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Table Compabison of Skills Identified in Contact 

and Instrument Fundamental Task* Data ' * 









OOKPLEX iTVDCK 


DT 


1% 


ESTiBLISE 
ATTITyDr 


t^AB. xjiTZ or 

ATT. CfliXOX 
1% 




ATTTTODI 
0 


iTT. ca 

i 


8ATZ or 
Avas 


ProetM 


RtOAll 

Proettt 

0 


cat 

Proettt 

0 


Bte*n > 
ProetM 




Kaltt- 
Cat 

Proettt 

0 


Btetll 
ProetM 

0 


cat 

ProetM 
U 


BtetU 
ProetM 

0 


^t=- 
^et«« 


Ittr- 

tUTt 

Proett* 

0 


5p«e. 
Cut 

ProetM 

0 


Ittr- 

ttlTt 

Proett* 

P 




cat 

Proettt 

0 


Ittr* 

AtlTt 

ProetM 

0 


3p«e. 
cat 

ProetM 

0 


Ittr- 

tUTt 

ProetM 

0 











TOKDAXDrm TRUtSITZOjriL T1SJC3 f-l thro T-\K (Total of 70 SklUt) 



SAMPLE JUDGKDf? 


k7 




'^^ COHPLEx'jIfaSC 


DIZ 




CSTABUSB 
iTTITODr 


mAB. RiT£ or 




UTABLUE 

ATnTtrui 

\ ' 


£STAB. 
ATT. CB 


RATI or 
jQias 


Kalti- 
Cttt • 
Proettt 


Btc«U 
ProetM 

i 


KnXtl- 
Cat 

ProetM 
13 


Rtcall 
Proettt 

0 




Kaltl-- 
Cat 

Proettt 

d 


Rtttll 

P^M. 

1 


Kaltt- 
Ca« ' ' 
Proetit 
\k 


fitctll 
ProetM 

0 


sptc. 
Cat 

Proettt 

0 


Ittr^ ' 

AtlT* 

Prod^M 
" 0 


5p«e. 
Cut 

ProetM 

0 


tttr- 

ttlTt 

Proettt 

0 




Spte. 
Cut 

Proc t«« 

0 


Ittr- 

U»Tt^ 

PH^^t 

I 0 


5ptc. 
Cat , 
Proettt 


Ittr- " 

ttlTt 

ProetM 

9 











Table B-2t Comparison of Skilly Identified In^^ntact 
and In'strume^it Composite Tadl? Data 



OOKPOSITZ TSAJiSinOIAI. IISTROKQIT 7A2C3 Cpl-l Cpl-e (36 2klUt} 



5ZKPU JI7DGKIZT l6 


CSTABLI5B 
ATTITODX 

IZ 


£STAB. KATE Of 
iTT. CHiXQE 

4 


«altl-. 
Cat 

ProetM 


Btetll 
Proettt* 

2 


KBltl- 

Cat 

Proettt 


fitCAll 

ProetM 

1 


5p«e^ 

Cat' 

Proettt. 

Z 


Ittr- 

ttlTt 

ProetM 

0 


5pte. 

^r4ettt 

0 ^ 


Ittr- 

ttlTt 

Proettt 

0 



CONPUZ JUDOMZJtT 20 


^ Z3TAEZ.ISE 
ATTITUDt 

8 . 


ESTAB. RATT Of 
-A77. C3AJIQS 

12 


*alU- 
cat 

Proettt 

S 


BtetU 
Proettt 

0 


Kaltl- 
Cat 

ProetM 

12 


Stejtll 
ProetM 

0. 


3p«e. 
Cat 

Proettt 

0 


Ittr- 

ttlTt 

ProetM 

0 


5pte. 
C9t 

Proettt 

0 


Ittr- 

tUTt 

Proettt 

0 



00KP05ITS TEUISITlOirAI. TAflCS Cp-1 tbra Cp-13 (Tottl of 1>9 Stlllt). 



SIMPLE JTJDOKZStT S6 


ESTABLISH 

Atn^i 


tSTAB RATE Of 
m. CHAIOE 


Kaltl- 
Cat 

ProetM 

27 


RtCtll 
Proett* 

11 


KalU< 
Cat 

Proettt 

25 


RtOAll 

Proettt 

14 


Spte. 
Cat 

Proettt 

2 ^ 


Ittr- 

ttlTt 

ProetM 
- 2 


Sptc. 
C«t 

Proettt 

\ 


Ittr- 

ttlTt 

Proettt 

1 



COKPLEX JUMKDfT 53 


CSTABLISa 
ATTITODE 

' 16 


ESTAB. RATE Of 
ATT. CHANGE 

37 


KBlti- 
Cat 

13 


RtCtll 
Proetti 


Kiilti- 
Cat 

ProetM 

33 


Btctll 
Proets» 

K 


^2pte. 
Cat 

ProetM 

. 0 


ittr- 

KtlTt 

Proettt 

0 


3p*e. 
Cat 

Proettt 

0 


Ittr- 

ttlTt 

Proettt 

0 
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NUMBER OT 
SORTISO . 
SLOTS 
FILLED 




2 4 6 8 10 ^ 14 16 18 20 22 24 
.NUMBBS OP CARDS ^ IN SORTIKG SLOTS 
^ItistniAetxt Tasks ^ Contact Tai^s 



Figure B-1. Comparison of Skill Card Distribution 
Between Contact and Instrument Tasks 



General Trends - The completed classification matrix 
found in Appe^idix D contalTns 180 sorting slots into which 
skill cards may be processed* The completed , matrix con- 
sisted of 78 slots which contained one or more skill cards 
or 43% of the total possible matrix spread* It was evident 
that a majority of all skills ^were grouped within a manage- 
-able number of sorting slot^* This indicated a logical 
simplicity 'within* the data which could make an impact on 
current training methodology* Figure B-2 presents the 
relationship between the number of Sorting slots containing 
one or more skill cards and the concentration of skill cards 
within 78 slots* 
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It should be noted that- approximately 5V/o of all 
flying skills are contained within 11 slots and 92% of 
all flying skills categorized are contained in 49 sorting 
slots. These densely populated sorting slots also contain 
a major number oT skill groups and single skills within 
them-^ 
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Figure B-2. Sorting Slots Filled as a Per Cent 
of Task Skills 
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ANALYSIS OP FUTURE UPT ( FUPT) . TRAINING OBJECTIVES 
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ANALYSIS OP FUTURE UPT (PUPT) TRAINING OBJECTIVES' 

/ / . 

The current UPT 'syllabus and the future undergraduate 
pilot training (PUPT) reports prepared by tbe Lockheed- 
California Company and Northrop Corporation, Hawthorne, 
California, wer^ examined to compare and contrasij current^ 
and future flyi|g training objectives for the 1975-90 
time f;rame* The^ results of the PUPT studies poi;)ited toward 
substantially di*¥ferent training sjyllabus requirements for ^ 
the future undergraduate pilot training program, 

^ / 

Current a^d Puture Objectives - The Northrop Appendix^ 
(NOR 7O7-I49) v/as o^ particular iiiterest during the exam- 
ination, of the PUPT reports* .This compilation of field 
survey^ gathered training data from the operational command' s * 
Combat Crew .Training Squadrons (CCTS)^* The major/ PUPT 
^ ob-jective identified by the .majority of commanda surveyed 
was that future training should be directed more specifically 
to the needs and requijrements- of each command. 

Prom the information" contained, in^he reports, the 
basic objective of PUPT should be stated as the* acquisition 
- of general piloting skills in-^the context of representative 
operational m;issions and equipment • The present philosophy 
, thai; UPT graduates must l5e capable of assignment to any 
aircraft in the Air Por/e inventory would require -revision ' 
in order to be more responsive to i;he^ operational command, 
needs • This idea is; not new since this was' also the 
conclus^io/i' of the Rand Pilot Training ancj Pilot-Career, 
Report 615 PR, December, 1970, that training should^ be more 
closely related' to the ultimate operatiorial mission. This 
basic recomme'ndation would require major departures from 
current USAP' practice with respect to training emphasis. 
A high degree of intra-command cooperation would also be 
necessary if such training innovations were to be implemented.^ 

PUPT Requiiiemen't i^tyix As the review of PUPf training' 
objectives continued, it became evident that there was more \ 
involved than the mere examination of the , reports. A method 
' was devised to integrate all data considered to be relevant ' 
to. future flying training objectives. Two separate areas 
of; the flying traiijing spectrum were identified. The first 
area consisted of the newly identi^fied syllabus items and 
the second consisted of the rble of a total system simulation* 
concept applied to the PUPT program.. 

The identification of new syllabus items went beyond 
th^ results of the 1975-90 studies. Additional training 
items were added in specific areas since equipment already 
developed or under development would have a definite impact I 
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'bn futdre yPT rVqui/'ements X The siraula^tion concept vjds 
y totally relevant tp this efrort since it emphasizedjnot 
onl/ one of thg..-prriricipal areas of Air Force Human Ijcesources 
orajiory, FXylng Training DWisiQn research, but. also the 
bstitution pf simulation f or\in-f ligTi't training, 




Figure C-1 illustrates the flajta contained in the 75-90 
reports and additional FUP/P requirements* ^ Thi^matrix 
underscores individual coi|irfiand neexis with each having specif ic 
operational recomraendatiops about the current syllabus • 
Because each command has ats owp unxflue mis§i3n arid aircraft, < 
.some of the recommendations v/ere in ^ffect peculiar to that 
specific command* For example, SAC r)^ported acrobatics as 
a non-essential skill, but TAG, had no^omment because TAG 
considers such training essential. SAa has said in effect, 
that its mis^'ion does not require a higc^ skill level in 
acrobatics* 

Another aspect of the matrix is the i?ight hand portion 
which wa^ purposely separated from the main body. It 
^^n'tains jthe future syllabus events that v/^re specifically 
37ecomraeiu2/ed in the PUPT reports plus those Mature training 
syllabus ^ areas believed to represent recent aircraft and 
systems developments^* In essence, the additions update 
the PUPT reports ^iach v/ere published in early, 1971* 

' ^ - ^ 1^ \ 
A direct comparison ot tk^ t^o ^^ents by^ indivi?cLual 
command suggests that a reasonabieJ t^ade-o-ff ofXtrairfing 
t^sks would be possible** For .thos^^new tasks recommended 
by the 75-90 reports and this study .effort , ^such\as famil- . 
iari^atiori wi^h radar ej:iuipment, area navigation- and head- 
up display^, a system, simulation concept takes on'^^pecific 
/ importance • ' 

UPT Syllabus ^Verif/fcaXion - A :g'y^ematic .'approach to 
the verification/of We UPT sylla^us^ is now possible by 
using tb^ taxoiiomy po identify ^skills currently beinV 
taught in UPT and compa/iijg them with the skills .required 
in perfor&ing operati^aV tasks * ^ The/ identification of ^ 
current UPT skills,, wars ^c^mpliehed/during. Phaqe II of this 
research effort. /ijK orde'r tp ide^ify ope^Atioalal skills, 
it would be neceaS^ry to^ ^e/^crm^ 
those task3 in tlie traixiing.*ar^ 
by the major commanijs.dr point^' 
requirements* Ance such ^urf£Lc( 
formed, tkey c/uld be classifi^ 
classification developed for this 
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- The classification results could then be compared with 
the skills already obtained from the current UPT syllabus. 
This would provide an objective measure. of the adequacy of 
the.. current UPT syllabus in meeting the future, skill require- 
mentsf as identified by the major commands. A*pplication of 
the ijaxonomic, class Ific system would permit the learn-, 

ing specialist to qulJ^itatively determine what skills, if 
any, .should be added to the UPT syllabus. It should be 
emphasized that it would n5*t be necessary to perform a ' 
complete surface task, analysis on all future training 
. requai^ement tasks before the classification could be done., ' 
Clas^if ideation could be performed on any individual .task^" 
sequence In practice, however, all tasks in a major , , 
activity such as tactical formation or air-to-air or air- 
to-ground weapon delivery should be classified at once to 
preclude the identification of isolated behavioral elements . 

Xhis technique of determining nece^isary skills from 
a task ^inalysis would provide the' training specialist with, 
a tool which could be used to develop a training program 
that would be specific with regard to teaching the skills 
needed by the pilot trainee to become operationally" ready. 
A training program ba^sed on specific skill recjuirements ^ 
v/ouW also increase t^ransfer of training and thus require 
a shorter training period to bring the trainee to a 
specified level of operational proficiency* ' Jt should be 
pointed out that the objective of this .^jtype ^of training 
'would be skill achievement rather than maneuver proficiency. 
Evaluation criteria for satisfactory performance would need 
to be developed 'so that the skills achieved by the student 
could be more accurately determined and so relieve the 
instructor of subjective judgments, . * 

Potential Use o;^ Simulation for^UPT Requirements 
There are many areas where additional training dr increased 
emphasis in the UPT program v/ould be desired by the » 
operational commands. As has been shown in Figure C-1, 
areas in Which one command would like to place more emphasis 
are the same areas which other commands wouid like, to see 
emphasis reduced or eliminated. While this "problem -.is not 
new, it is clearly illustrated that as weapon systems 
become moi*e sophisticated, airdrew "(graining must become 
more specialized to make effective use of the new equipment 
resources • * . ' ■ • 

"» 

^ InclusiLon of all training areas desired by all 
commands .wo^d be unfeasible because of cpst and loss of 
training efro.ciency.' Although this 'problem is beyond the . 
scope of this research effort, the present preliminary 
investigation suggests that the .introduction of ope;t*ation- 
ally oriented flying training .tasks would benefit yoth the 
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student and .the operational command to which ha will 
eventually' be assigned. An exposure to such ^luying tasks 
as air-to-air radar' interception, air-t-o-ground* weapon • 
delivery, long range navigation, reconn^ssance, strategic* 
target detection and identification, if introduced early 
enough in the 'training program., 'could help^ determine the 
type of flying assignment for which the Stiadent was best . 
suited. Another p6,tential use.pf operational indoctri- 
nat-ion training ^oHld be k concentrated training phase, 
geare.d to^vard the specific gaining command. This could be 
accomplished if the student* s subsequent assignment was 
identified early enough to permit such a phase prior *to 
grad/6ation. While such training concepts would be im- 
-posMble if '^^hey 'were a.ttempted as a part of the flying 
trailing program, they would be feasible if provided 
through simulation. The advances in simulation capability 
and flexibility make the" design and operation of multiple 
function flight simulators possible. One concept could 
use a modular cockpit design- which *could be easily changed 
for unique conti;;ols^ and displays. .Plight dynamic charact- 
eristics could be programmable from a stored* bank of 
vehicle models. Another concept could be the introduction 
of several 4art task simulator cockpits with one multi- 
channel computer capable of supporting separate or simul- 
taneous opera^ipn of ail part task trainers. 

As restrictions to .flying increase because of'mote 
stringent airspace control* 'dwindling fuel allocations, 
and rising operational cosis; greater emphasis on simu- 
lation for .both normal and specialized training is a 
relative, certainty during the 75-90 time frame. Invest- 
igation of -'new approaches in singulation for PUPT is a 
concept which the present study ^endorses as a potential 
course o'f action for addressing future training . 
reqtiirements . •* ' . - 
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TAXQNOMIC DATA SYSTEM- 
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Classification Rules f 
•/ 

1. Instructions for Cues Classification - Using Tables 1 and 2 
enter the appropriate coaes lor cue classification in the blocks 
on line 1 of the Response Card. 

First Block Across - List each kind of cue identified in 
the task sequence by its abbreviation. Do not list any 
cues described as lieutral or Nornal in this block . 

Second Block Across - Count the number of cues and write . 
the appropriate nusjber and code in the block. 

.Third Block Across - Read the Cue entry in the task se- 
quence again. Notice that there may be more than one 
entry under each major kind of cue. feount each entry 
you find and write the appropriate jpftlmb&r ahd code for 
the total input in this block. 

2. Instruction for y.ental Action Classification - Using Ta- 
bles 1 and 2, enter the appropriate codes lor Iilental Action 
classification in the blocks on line 2 of the Response Card^ 

First Block Across - Note again the nujnbepp of c^es enter- 
ed in block 2 of line 1. Now Qount the different control 
movQmects, pressures, and discrete actions in the Motor 
Action column' of the task sequence of the Task Analysis. 

♦Enter L-1 for ope cue with no control action. 

*Enter L-2 for one, or more cues with one or more non- 
coordinated control actions. ^> 

*Enter L-3 for one or more cues with coordinated control 
actions. , 

*Enter L;-4 for tv/o or more cues with coordinated and non- 
coordinated control actions. * 

Second Block Across - Read the entry in the Mental Action 
column of the task, sequence. Each behavioral eiitry v/ill 
begin with one of the words listed below at the left: 

?y[ENTAL ACTION - INF0R:^TI0N PROCESSING • 

Observes. ..... .enter Specific Cue Processing* • •SC, 

Anticipates. .. .enter .IJemory Recall Processing. .RP 

Determines enter . . . • .luulti-Cue Processing. • • • . .KC 

Sustains. enter Iterative Processing IP 

Write the appropriate corresponding code indicated above 
in this block". 




TLixd Block Across - Read the entry in the t'ental Action 
column of the task sequence again. Determine if the ac- 
tion is a Simple Judgment, SJ or a Complex Judgment* dJ^» 

♦Simple Judgment SJ- - A decision for a motor action based 
on specific cue or the specific recall of facts and 
procedures. (Example - The use of a specific reference * 
such as an instrur:ent value or ground position point at 
which to perform an a6tion.) 

♦Complex Judgment CJ - A decision for a motor miction es- 
timate(i frouj the interpretation of cues and the inter- 
pretive recall of facts and procedures. (Example - Es- 
timating when an action such as the roll out on the final 
turn should be performed.) , 

3» Instructions for Llotor Action Classification - Again using 
rubles 1 and 2, enter the appropriate codes for the motor a<?- 
tion classification in the blocks on line 3 of the Response 
Card. 

First Block Across*"- Read the entry in the Llotor Action 
column of this task sequence, then drop down gpd read the 

- cubs in the next sequence of the analysis. Determine if 
the cues and action establishes a specific aircraft at- 
titude or rate of attitude change. List. either the BA 
code for Establish Attitude or the ER code for Establish 

' Rate of Attitude Change in this blocF according to the 
f oll07^ing: 

♦Establish Attitude BA - The condition in which the motor 
, action produces stable (non-moving) pitch and bank cues. 
, (Example ^ The stabilized pitch and bank attitude in^'an 
, established turn.) 

i*Establish Rate of Attitude'^Change ER - The condition in ^ 
! which either a pitch or bank cue, or pitch and bank cues 
are moving continuously. (Example - The continuous pitch 
and^ank movements present when going into a turn.) 

Second Block Across*- Read the Kotor Action entry in the 
task sequence and list &11 the control outputs by writing 
the abbreviation of the control effected such as AI for 
Aileron or RU for Rudder in this block. Note also that 
a group of control outputs are grouped under the abbre- 
viation 00, Other Outputs. 
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Third* Block Across - Count the number of control . 
outputs listed^ in the second block, then qualify 
and I'ank thcm as follows: 

1st Rank, One output 

2nd Rank. Two or morg non-coordinated 

Outputs ! 

3rd Rank." Two coordinated outputs 

4th Rank...- Three coordinated outputs 

5th Rank . Coordinated and non-coordinated 

outputs 

Write the appropr"late corresponding number and code 
in "fcbis block.. 



"7' I 



X: 



122 




SURFACE 

TASK ANALYSIS 



CLASSIFICATION 
RULES & INSTRUCTIONS 




RAW DATA 
SKILL CARDS 





^-t-H-I-hf^ 






m 




mitSs 







Z 

U 

S 
0 
0 

■> — 

tt 

J 



si^ -J 



2 












2 




S 




s 


f-1 



r ] 


1 






a 


u 




> 


o 


O' 






t J- - 1 
<• 










• <0 








r." 


ri 








t 


I ; 






r 1 


2 ^ J 






.1 n ' 
-1 1 


To"' 
:i " : 






1 1 






« •* n - 


" 
















: 




























i 




.r7l: 










a 






■4 




•L. 








« 1 




n 



.to 
a 



(0 

o 
u 
o 
tl 

2 ^ 

(9 ' 
O O 

o :J 
o o 
u 



C3 
O 

o 
o 
u 

O 

> 



o o o 

O P« 43 

'o i-i 
I 



I 



50 H 



o 

43 

H 

43 
0} 



4J 



o to 

a 
o o 

^ 4* 
O 4> 



i t 



to 

o 
o 
o 

2 

-o 
:J 
o 
f 



a 
o 
to 
o 

>-9 



K 

+» 
G3 



O 

+> 
C3 
O 
•H 
«H 
•H 
(D 

(D } 
C5 



O 



ERLC 



124 



# • 



Sorting Slot Content List 



t|p Simple Judgment - EA/RP (Slot l-EO) 


No . 


Basic Skill Groups 


Ho. 


Basic Skill Groups 


1. 


Cp-l(B)/ Ct-7(E) 


11. 


Hon? 


, 2. 


Cp-8(I) 


12. 


Cp-9(A), Cp-IO(JL), Cp-ll(A) 


3. 


None 




~ 

Cp-12(A) 


if. 


Hone 


13. 


\ 

Hone 


5. 


Ct-l(H) 


u. 


Cp-l(A)' 


6. 


Cp-5(D) 


15. 


Hone 


7. 


Cp-ll(B)/ Cp-12(H) 


16. 


Hone 


8. 


Hone 


^. 


Cpi-2(A) 


9. 


Hone 


18. 


Hone 


10. 


Hone 


19. 


Hone 






20. 


F-KA) ' \_ 










Simple Judgment - tk/ko (Slots 21-ifO) 


Slot 
No. 


Basic Skill Groups 


Slot 
Ho. 


Basic Skill Groups 


21. 


Cp-l(C)/ Cpi-2(S) 


2Zf. 


Hone 


22; 


?-7(C), F-IO(C), F-lif(C)/ 


25. 


Cp-KH) 




F1-3(C), F1-5(E), Fi-6(C) 


26. 


F1-2(C), P1-5(C), J1-7(C) 




51-9(0), Fl-lO(C)/ K-l/f(D), 




Fi-12(C)/ Cp-3(J) . Cp-6(J) 




Cp-5(L), F-13(D), Ct-5(T)/ 


27. 


F-2(D),F-3(D),F-Zf(D), F-5(D) 
P=n 




Cp-l(K), Ct-2(L)/ F-if(C), 




F-6(D), F-7(D), F-8(D), '.F-9(D), 




Cp-2(V) . 




F-IO(D), F-ll(D), F-12(D)/ 


23. 


lone 




Fi-l(D), Fi-2(D)» E1-3(I», 








F1-6(D), F1-7(F), Et-8(D), ' 




Continued on the next page. 
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fl-9(I», Fi-IO(D)/ 
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Sorting Slot Content List 



Ho. 


Basic Skill Groups 


Slot 
Ho. 


Basic Skill Groups 


2?. 


Pi-U(D), Fl-12(g), J1-13(D) 


30. 


Cp-2(P)/ Cp-ll(C)/ Cp-12(E) 




Pi-l/f(D)/ Fl-KC). Fi-if(C). 


pi-' 


Roae 




Pi -8(C), Fi -11(C), Cpi -12(D) 


52. 


Cp^9(B), Cp-9(C), Cp-9(D), 




Cpi -12(H), Cpi-2(L), Cpi-2(P)/ 




Cp-9(E), 0i>-12(I), Cp-9(F) 




Fi-13(C), .?l-lif(C)/ Cp-12(C) 




Cp-ll(r)/cp-13(L), Ct-l(H)/ 




pt-6(M)/ P-l(D)/ F-13(C) 




Fi-/f(D) 


^8. 


Cpi-l(J) 


33. 


Hone 




Hone 


34. 


Hone 






35. 


Cp-1(LX 






56. 


Ct-3(A) 








i7-38-39-M) Hone 



^ Siapie Judgment -ER/RP (Slots /fl-60) 



Slot 
Ho* 


Basic Skill Groups 


Slot 
Ho. 


Basic Skill Groups 


w. 


Cp-6(B), Ct-l-(H), Ct-l(L), 


51. 


E1-5(A) 




Ct-?(F>/ Cp-8(Q), Ct-5(K)/ 


52. 


Hone 




Ct-5(R) 


53. 


?-3ik), F-6(A)/ F1-6(A) 




Cp-l(F)/ Cp-l(H)/ Cp-l(J)/ 


3k, 


Hone 




Cp-8(D) 


55. 


F'kU)/n-k(.k)/ •ip-li(.E)/ 




Hone 




Cp-15(A) 


¥f. 


Hone 


56. 


Fi-2(A), Fi-7(A), Fi-12(A)/ 




Cp-13(J)/ Ct-1(K)/Ct-(K) 




Cp-5(A)/ Cp-8(A) I 




Zf6-if7-if8 Hone 


57. 


F-7(A), F-15(A), ?-l/f(A), 




Ct-2(B) 




Cp-6(A)/ I1-13(A), FI-IMA) 


50* . 


Ct-3(C) 




(k>ntinaed on the next page* 
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Sorting Slot Content List 



58. 


F-2(A), F-3,(A), F-9(A}, 


59. 


Hone 




F-IO(A), F-12<A)/ Fi-3(A) 


60. 


?-8(A), F-ll(A), Cp-3(A), 




Fi-9(A), Ft-IO(A) 




Cp-4(A)/ ?i-l(A), Fl-8(A) 








Fi-ll(A) 






Siapl'e Judgzaent - ER/MC (Slots 61-80) 




Basj,c Skill Groups 


Slot 
Ho. 


Basic Skill Groups 


61. 


Cp-5(H)/ Cp-3(B) 


68. 


Hone ■ 


62. 


Cp-i(D),"Cp-8(E), Cp-8(F)/ 


69. 


Cpi.i(A)/ Cpi-l(E)/ 0P-13(G) 




Cp-2(I)/'Cp5(E)/ Cp-6(F)/ 


70. 


Cpi-2<P) 




Cp-7(A)/ Cp-8(H)/ Ct.7(E) 


71. 


Hone • 




63-6if Hono 


72. 


-Cpi-2(V) 


65. 


Cp-Kl), Cp-2(G)/ Cp-7(E), 




73-74 Hone- 




Cp-12(G)/ Cp-12(F)/ Ct-7(G) 


7.5. 


Cp-IO(B), Cp-ll(i^>r Cp-12(5), 


66. 


Ct^l(C), Ct-lf(C^ Ct-5(C),. 




.Cp-12(D)/ Cpi-2(B) 




Ct-6(C)/ Cp-6(K), Ct-7(C) 




76-77-78 Hone 


67. 


Cp-2(H), Cp-5(K)/ Cp-IO(D) 




79-80 Hone 




Cp-ll(D) 










Complex Judgnent - EA/RP ($lota 81-100) 




Baalc Skill Groups 




Basic Skill Groups 


81. 


Rone 




85-86' Hone 


■ 82-. 


Cp-2(T) 


87. 


Cp-1{?(B) 




83-84 None 




8ii thru 100 Hone . . 
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Sorting Slot Content List 



1 ' ~ ' ' — 1 

Complex Judgaent - EA/MC (Slots 101-120) 


Slot 
5o. 


Basic Skill Groups 


Slot^ 
Ko.^ 


Basic Skill Groups 




Cp-5(G)/ Ci>-5(J). 




Cp^(H)/ Cpi-2(E), Cpi-2(M) 


lOZ. 


r-2(C), F-5(C), F-5(C), F-6(C) 


^107. 


F-8(c)), F-ll(C)/ Cp-6(L)/ 




r-9(C), F-12(C)/ Cp-2(U), 




Cp-15(C)/ Cpi-2(T) 




Cpi-2a)/cp-7(G), Cpi-1(C)A 


108* 


Ct-5(G) ' . . ' 




Ct-l(B), Cpi-2(Y)/ Ct-!f(B) 


109. 


None 




Ct-5(B), Ct-6(B), Cp-13 (K) 


110. 


Cp-2(M)/ Cp-lO(C) ' 




105-lOif Hone 


lU. 


None , , 


105* 


F-l(C) 


112. 


Cpi-2(R) 


106* 


Cp-5(C), Cp-6{C), Cp-6(D), 




115-120 None 




— ^ — V 

Coaplex Judgaent - WRP (Slots 121-l^fO) 


Slot 
No* 


Basic Skill Groups 


Slot 
No. 


Basic Skill Groups 


121* 


Ct-l(P)', Ct-5(M), Ct-6(P)/ 




Ct-Zf(F), -Ct-J^H), Ct-5(0), 




Ct-lf(K) 




Ct-6(I), Ct-6(K)/ Cp-8(C) 


122* 


Ct-2(6)> Ct-2(I), Ct-if(I) 


126. 


Ct-l(D), Ct-6(D)/ 'Cp-7(D) 




Ct-6(L) 




127-128 None 


125. 


Ct-5(I), Ct-5(P) 


129 • 


Cp-15(F), Ct-3(S}, Ct-5(F)/ 




Hone 

• 




Ct-2(E) 




Goaplex Judgsent 


- mAio (Slots iu^i6o). 


SlCJ*t8 


Basic Skill Groups 


Sl0t£ 

No. 


Basic Skill Groups 


l^fl* 


• T 

F-l^(B), F-14(B), Ct-1{G), 




?1-13(B), Fi-llf(G), Cpi -12(f)/ 




Ct-l(Ih Ct-if(L), Ct-5(Q) 




Cp-6(B), Cp-6(G) 




Ct-5(K), 0t-6(H), Ct-6(G)/ 




Continued on' the next page* 
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Sorting Slot Content List 



Slot 
Ko* 


/ 

Basic Skill Groups / 


Slot 
No. 


Ba6ic Skill Groups • 


li^. 


P-^B),F-3(B), F-5(B), >-6(B), 


U5. 


Cp-1{Q), Cp-7(B), Cp-7(C) 




F-7(B),F^3(B), F-IO(B), 




Cp-8(B), Ct-2(H>, Ct-/f(H), 




F-^12(B)^ Ct-5(S)/ Ct-l(E), 




Ct-7(I)/ Cp-2(B), Cp-2(C), 




Ct-5(E), Ct-5(L), Ct-6(B)/ 




Cp-2(E), Cp-2(F), Cj>-2{L), 




Cp-2(J), Cp-2(S), Ct-MJ)/ 




Cp-2(0)/ Cp-2(K) 




Fi-3(B), F1-6(B), Fi-9(B) , 


l/f6* 


Cp-3(D), Cp-3(H), Cp-5{B)^ 




Fi-IO(B)/ Cp-7(F), Ct-7(H)/ 




Cp-6(I), Ct-7(D)/ F1-2(B), 


^ 


Cp-l(B), Ct-7(B)/ Cpi-KH^/ 




Fl-5(B), Fi-7(B), Fi-12<B)/ 


r 

> 


Cp-5(F)/ Cp-13(B)/ Ct-/f(E)/ 


1 
\ 


Cp-3(I), Ctr5(I» 




Ct-6(J), Ct-7(L) ; 


-Al^t7* 


Cp-3(BX, Cp^5(F)-, Cp-«B) 


1>3. 


CFL-l(B)/cpi-l(F), Cpi-ICST^ 




Cp-MF)/F-11(B)/ Cp-5(I) 




Ct-2(F), Ct-2(J), Ct-2(K), 




Ct-/f(D) 




Ct-/f(G)/ Ct-l(J)' 


lif8. 


Cp-13(E)/Ct-3(D) 




151-152 Hone 


IW. 


Ct-2(C) 




153-155 None 


' 150. 


FL-l(B), Fi-/f(B), Fi-8(B), 


156. 


Not^e 




FL-ll(B), Cpi-2(C), <;p4/-2(G), 


157. 


CP72(R) 




Cpi-2(J), Cpi-2(K), Cpi-2(H) 




158-160 Hone 




Cpi-2(0)/ F-i(B), F-/fC^B)/ 








F-8(B), Cp-3(C), Cp-/f(B)f , 








Ct-2(D)/ Cp-2(H) 



Simple Judgment - ER/SC (Slots I6l-l65) * 


Slot 

KO. 


Basic Skill Group 




^ ' Basic Skiii Group 


161. 


Ct-l(A), Ct^(A). Ct-5(A)i 


162. 


Cp-2(A), Ct-2(A) ' 




Ct-6(A), Ct-7(A) ^ 




♦ 

Continued on the next page. 
i —J 
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Sorting Slot Content Lis.t 



Slot 
No* 


Basic Skill (Jroup 


Slot 
No. 


Basic Skill Group 


163* 


Ft .2(D), ?1-5(I», W.-7(D), 


16lf. 


CP-3(E), Cp-13(I) 




PI- 12(D)/ Cp-If(C^, Cp-if(D) . 


165. 


Ct-5(J), Ct-5(Q) 




CJ)-if(G)/ Cpt-l(D)/ Cpi-l(I)/ 








Ct-lf(H) 








Simple Judgment ER/IP(Slots 166-167 ) 


166, 


Cp-2(D) 


167. 


Ct-7(J) 


" - * » 


Siaple Judgment EA/IP (Slots 168-169)" 


168. 


Cp-13(I» 


169. 


Cp-13(H) 






170. 


None ' 




Complex Judgment. EA/SC(Slots 171-175) 


171. 


Ct.7(H) i 


- 


172-175 None 




r . - - 


Coaplox Judgment EA/lP(Sldts 176-180) 


176, 


Cp-2(Q) 




177-180 Hone 



1^0 



TASK NUMBERING LIST 
PuDdameptal TrapsitiODS 



F-1 
F-2 
P-3 
F-4 
F-5 
F-6 
F-7 



St & L- 
St & L- 
St & Lt 

T r- 

T — 

T 

C 



■^T 



St & L 

>c- 



St & L' 



P-8 
P-9 

F-IO 
F-11 
F-12 
P-13 
P-14 



C- 
C- 
D- 
D- 



>T 



^ Low 



St & L/ 

Cruise Cruise 
St & L/ 

Low Cruise-^Cruise 



Fundamental Instrument Transitions 



-^C 



Pi-1 St & L 

Pi-2 St & L 

Pi-3 St & L 

Pi-4 T >St & L 

Pi-5 T > G 

Pi-6 T > D 

Pi-7 C >St & L 



Pi -8 

Pi-9 

Pi-10 

Pi-11 

Pi-12 

Pi-13 

Pi-14 



C- 
C- 
D- 
D 



-^st & L : 
L^t"' 



St & L/ 

Cruise 
St & L/ 
Low Cruise- 



-^C 



Low 



Cruise 
Cruise 



St & L - straight & Level 

C - Climb 

D - Descend 

T - Turn 



TASK NUmERING LIST 



Composite Transitions 

Cp-1 Takeoff & Climbout 

Cp-2 350<^ Circling Approach & Landing 

Cp-3 Chand-elle 

Cp-4 Lazy-8 

Cp-5 Stall - Approach to Landing • 

Cp-6 Stall - Depai»ture or Takeoff ' 

Cp-7 Stall - Accelera^ted/Kigh Speed 

Gp-8 Spin Recovery 

Cp-9 Formation - Straight & Level 

Cp-10 Formation - Turn away from V/ingman 

Cp-11 Formation - Turn into Wingman 

Cp-12* Formation - Gross Under 

Cp-13 Formation - Rejoin 



Composite Instrument Transitions 



Cpi-1 Vertic-al SD 

Cpi-2 Instrument Approach 



C ontlnu o u s Transitions 



Ct-1 Loop 

Ct-2 Barrel Roll 

Ct-3 Aileron Roll 
• « 

Ct-7 



Ct-4 
Ct-5 
Ct-6 



Vertical Rec^overy 



Clover Leaf 
Cuban 8' 
Immelmann 



ERLC 
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1^ 



Aircraft at initial approach speed, level and 
^iTiiATinN mnintainin^T rround track *over centerline 

TASK Cp^2,,,, 360^ overhead landing ^ 



TASK GOAL T.P.inH ?=>iraraft 



HATP Oct., 1973' 



SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(A) 
1. 



2. 
3. 



BEGINS PITCH OUT^ ^ 
V isual -Pitch att: cruise 
Bank'sTtt: level 
Outside ref, approach- 
ing pitch out point 
Aural-Normal envir# sound , 
Control -Neutral pressure 
Motion -Normal G 









/ 






2 




se 




3 









Observ^ 
point ' 



pitch out 



Coordinates aileron 
& rudder, moves ■ 
elevator, adjusts 
throttle 



Matrix Sorting* Slot Number 

Skill Within the Task 

360^ Overhead Landing Task — 
(Use this coded data to find 
skill group in sorting slot 
content listing) 

Classified Cues Data— 




Classified I^ental Action Data- 
Classified Motor Action DalTa- 









1 








I. 








3 









Pile Cferd 
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. 133 



1 



APPENDIX E 
-EXAI/J?LE TWO DATA 
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SKILL DIFFICULTY INDEX 







Diff. 


Task 


Skill 


Index 


P-1 


. - (A)- 


20 


P-1 


(B) . 


■ 32 


P-1 


(c) 


34 


P-1 


(D) 


22 


Mean 


of 27.00 





Task 




piff. 


Skill 


Index- 


F-2 


(A) 


17 


F-2 


(B) 


26 


F-2 


(c) 


• 25 


F-2 


(D) 


21 


Mean 


of 22.25 





P-6 (A) 19 

F-6 (B) 26 

F-6 (c) .25 

P-6 (D) 20 
Mean of 22.50 



F-8 


(A) - 


22 


F-8 - 


B'. 


30 


F-:8 


C 


25 


F-8 


D < 


21 


Mean of 


24.50 





Cp-1 (A) ' * 22 

B 22 

if 22 

D 26 

E 28 

P 23 

G 33 

H . 24 

I 32 

J 27 

K •26 

L 25 

t/ieari of 25.83 



Ct)-7 (A.) 22 

, B 35 

C 35 

D 23 

E 32 

P 30 

G 28 

Kean of 29.29 



Cp-2 



(A) 


22 


B 


' 35 


C 


36 


D 


'21 


E 


32 


F 


34 


G 


34 


H 


24 


I 


27 


J 


■ 27 


K 




L 


36 


M 


30 


N 




0 




P 


28 ' 


Q 


19 


R 


.19 


S 


27 


T 


- 23 


u 


.28 . 


V 


25 



Mean of 28.32 



Cp-11 (A) , 19 

B 26 

C 32 

i) , 26 

E 24 

P ^1 

Meaft of 24.67 ' 
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SKILL DIFFICULTY INDEX 



Task 



Mean of 24.14 





Diff , 


Skill 


Index 


(A) 


17 


B 


27 


C 


20 


D 


21 


E 


25 


F 


22 


G 


24 


H 


22 


I 


24 


J 


30 


K 


31 


L 


• 22 


• M- ' 


25 


N 


28 



Task Skill 
Ct-3 



Ct-6 



Lie an of 23.92 



Diff. 

Index 



(A) 


14 


B 


. 21 


C 


26 


D 


27 


E 


28 


P 


28 


G 


26 


of 24.29 




(A) 


17 


' B. 


27 


. C 


' 20 


,i'D 


21 




25 


P 


22 


- G 


24 


H 


23 


I 


30 


J 


27 


K 


22 


L 


28 


IS 


25 



ERIC 
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APPENDIX P 
EXAMPLE THREE DATA 
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EFFECTOR OUTPUT COMBINATIONS FOR 
CONTACT PmNG TASKS BY FREQUENCY 



1. 
2. 
3. 
4. 
5. 

6. 
?♦ 

8. 



Effector 
Combination 

El 

Ail 
Ruf 

* W 

Th 
El 




12. 



r 

Th 

Ai,Ru 
El,Th 

Ai 

Ell 
ThJ 



Ai 
Ru 
ET 



1 



Ail 
Ruf 
II 
fE 

El 
El 



Ai 
Ru 
El 
Th 



1 



Number 
49 

40 

33 

25 

25 

22 
13 

13 

10 



ERIC 



' Legend: 

- Bi - Elevator 
Ai - Aileron 
Ru - Rudder 

- Non-coordinated 



13. 
14. 
15. 

16. 

17. 
18. 
19. 

20. 

.21. 
22. 



Effector 
Combination 

Ai 
El 



23. 
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Ai- 

Ru 

Ru 

00 



Ai 
lu 

00 

fE 

Th 



Number 
6 

5 
1 



1 
1 
1 



Th - Throttle 
Tr - Trim 
00 - Other Outputs 
- Coordinated 



I 

DATA ACQUISITION AI^D ANALYSIS 
I - T ask Distribution of El Effector Outputs 
(Ranked by the number of skills in a skill group) 

Number 

Slot Number Ta-sks and Skills of Skills 



141. P-13(B), F-U(B)r, Cp-6(B) 
Ct-l(G), Ct-4(L), Ct-.5(G) 
Ct-6(G), Gt-6(H) • 

146. Cp-3(D), Cp-3(H), Cp-3(I) 
Cp-5(B), Cp-6(I), Ct-t5(D) 
■ Ct-7(D) 

66. Cp-6(K), Ct-l(C), Ct-4(C) 
Ct-5(C), Ct-6(C), Ct-7(C) 

106. Cp-5(C),.Cp-6(C), Cp-6(D) 
Cp-6(H) 

41. Cp-6(E), Ct-l(H), Ct-l(L) 
. Ct-5(P) 

121. Ct-l(P), Ct-4(K), Ct-5(M) 
Ct-6(P) 

101. Cp-5(G), Cp-5(J) 

126. Ct-l(D), Ct-6'(D) 

61. Cp-5(H), Ct-3(B) 

' 26. Cp-3(J), Cp-6(J) 

56. Cp-5(A), Cp-8(A) 

166. Cp-2(D) 
6. Cp-5(D) 

126, Cp-7(D) 

168. Cp-13(D) 

41. *Ct-5(R> 

1. , Ct-7(E) 

167. Ct-7(J) 



8 
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Total 'Skills 4-9 
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II -Task/Skill Summary 

(Breakdown shows number of elevator effectors 
contained in specific tasks) 

2-Pundamental Transitional Tasks 

P-13(A) - 1 of 5 skills has El effector output • 
P-14(A) - 1 of 5 skills has El effector output 



5-Co'mposite Transitional Tasks 

4 'of 11 skills have El effector outputs 



Cp-3(D) 
Cp-3(H) 



Cp-3(I) 
Cp-3(J) 



Cp-5(A.> Cp-5(G.) 

Cp-5(?^ ,Cp-5(H) 

Cp-5(C) dp-5(J) 
Cp-5(D) 



7 of 13 skills have El effector outputs 



Cp-6(B) 

Cpr6(C) 
Cp-6(D) 
Cp-6(E) 



Cp-6(I) 
Cp-6(H) 
Cp-6(J) 
Cd-6(K) 



8 of 13 skills have El effector outputs 



Cp-7(D) - 1 of 8 skills has El effector output ^ 
Cp-8(A) - 1 of 10 skills has El effector output'. 

6-ContiDuou s Transi tional Taaks 

6 of 15 slcills have El effector outputs 

Ills kas El effector output" 
3 of 13 skills hav^ El effector outputs 

6 of 21 skills have El effector outputs 



ct 


-1(C) 


■ Ct 


-1(G) 


ct- 


-1(D) 


Ct 


-1(H) 


ct- 


-1(P) 


Ct 


-KL) 


ct- 


-3(B) 


- 1 


of 8 


C't- 


-4(C) 


Ct 


-4(L) 


ct 


-4(K) 






ct- 


-5(C) 


Ct 


-5(J) 


ct- 


-5(F) 


Ct 


-5(M) 


ct- 


-5(G) 


Ct 


-5(R) 


Gt- 


-6(C) 


Ct- 


-6(G) 


ct- 


-6(D) 


Ct- 


-6(H) 


ct- 


-6(P)- 






ct- 


-7(C) 


Ct- 


-v7(E) 


' ct. 


-7(D) 







5 of 15 skills »have El effector outputs 
3 61/15 skills have El effector outputs 
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Ill - Behavioral Categories^ in' Skill Groups - . 
; involving isi oui&pu'Ds ' 

(Ranked by the number of skills in a skill ^roup) 



Slot 


141. . 


8 


> 


1 


Slot 146. - 


7 


VA 

Clfi 


4-C- 


T-8 




vn 


' 3-C 




. 1-2 


MC ' ■ 


CJ 




1-2 


\ MC . , 


CJ 


.^ER • 


El 




• 


ER 


El 


R-1 


Slot 


66^ 


6 






Slot. 106. 


4 


VC 

M - . 


37C ©r 


i —0 




VC 

iv: 


3.-C . 


T-7 

V 


. L-2 ■ 


MC 


SJ 


> 


1-2 MC ■ 


CJ 


ER 


El . 


'r-1 


• - 


EA- 


El 


R-1 


Slot 41. 




• 




Slot 1^1. ■ ' 


■ 3 • 


V VC 

AM 


4^^ . 


T-7 




VA 
CM 


4-C 


T-8 


L-2 


RP - . 


SJ 


4 ' 


.1- 


2 ■ RP '■ 


CJ 


ER 


El ~ 


' R-1 




/ER 


El • • 


. R-1 


Slot 101. 


2 






Slot 126. 




VA 
CM ■ 


4-g- •. 


T-9 . 




VC 
M 


■■ '3-C , 


T-7 


s 

1-2 


MC 


CJ 




1- 


2 RT . . 


CJ ' 


-EA 


El , 


R-1 




^IR 


El 


R-1 



\ 
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XII - Behavioral Gate goriee in Skill Groups 
involving i^^ x oyt-bpuTs : f 

iked by the 'number of ^kills in a skill group) 



Slot 6r, 



Slot 41. 



VA 






CM 


4-C • 


■ T-9 


L-2 


RP 


SJ 


ER 


El- 


R-1 



Slot 26. 



VA 

'CM 4-C 


T-7 • 


VC 
M 


3-C 


• 

T-6 




L-2 MC . " 


SJ 


L-2 


MC • .' 


SJ 




•ER El 


R-1 


EA 


El 


' R-1 




Slot 56. ■ 


2 


^ . Slot 6, 


1 


1 


V l-c 




VC 

■ M 


3-C 


T-7 






C T 

S J 


L-2 


/RP ' 


SJ 




ER ! El 


Rrl \ 


' EA 


•El 


R-1 




Slot, 1". . 


1 ' 


/-Slot 126. 


1 




VA 

CM ' 4-<l 


T-8 


VC ' 

' M 


3-C... . 


T-9 




L-2 " RP 


SJ 

1 


L-2 


RP 


CJ 




EA El 


R-1 * 


ER 


El 


R-1 . 


> 
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IV- Relationships of Skills & Skill QJoups 

Involving El effector outputs ' ' j . - 

Taak Skill Skill vs Aircraft Attitude 



Slot 161. (8 skills) 

St 8c L Cruise 
to Low Cruise 



Departure Stall 
. Clover Leaf 

Cuban 8 
-"Immelmaxm 



F-13(B) 



Cp-6(B) 
Ct-/f(L) 
Ct-5(G) 
Ct-6(H) 



Skill involves decrefasing 
pitch by decreasing • 
elevator pressure. 

All skills involve increas- 
ing pitch at a satisfactory 
rate by maintaiJfiing constant 
elevator pressure. 



Low Cruise to 
High Cruise 
Loop 

Inuaelmann 



F-lif(B) All skills involve 
Ct-l(G) increasing pitch rate by 
Ct-6(G) increasing elevator pressure. 



SKILL GROUP ITINCTION: Complex judgment involving 
attitude change (up or down) without incr#iBi»tal control 
of airspeed, but with a concept of airspeela envelope. 



Slot 146 • (7 skills) 
Chandelle 



Cuban 8 



V 



ERIC 



Vert^ Recovy 
Departure Stall 



Cp-3(D) Skills involve increasing 
Cp-3(H) or decreasing '^At a satis- 
Cp-3(I) ' factory rate by increasing 
Ct-5(D) or decreasing ^levator pres- 
sure (small am.ounts of 
aoveinent). 

Ct-7(D) Skills in vol v^ increasing 
Cp-6(G) ^ or decreasing pitch at a 

satisfactory rate by main- 
taining constant elevator 
pressure* 



Landing Stall Cp-5(B) Skill involves :«ross ele- 
vator 'movement \f or satis- 
factory pij^ch rate control 
* due to minium airspeed* 

SKILL GROUP FUNCTION: Complex judgme^ involving 
attitude change (up or down) without picremental control 
of airspeed, but with a firm concept of airspeed, envelcpe 
The motor actions range from none (maintaining Rteesure) 
to increase or relax (decrease) -to move .(gross)^velevator 
control. '^^ 
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IV - Relationships of Skills & Skill Groups 
involving E3, effector outputs 



Task 



Skill 



Skill vs Aircraft. Attitude 



Slot 106. skills) # 
Landing Stall 
Departure Stall 



Departure Stall 



Cp-5(C) Skill Involves pitch estab- 
Cp-6(D) llshment at low airspeed 

with gross elevator movement, 

Cp-6(C) Skill Involves pitch .^s^tab- 
Cp-6(H) lishment at low airspeed 
with decrease of elevator 
# pressure, 

SKILL GROUP function: Complex judgment involving 
attitude establishment (up or down) with a firm concept 
of airsppdd envelope until minimum airspeed is reached. 



Slot 66. 



(6 skills) 
Departure Stall 
Loop 

Clovei^ Leaf 
Cub an '8 
Immelmann 
Vert. Recovy 



Cp-6(K) 
Ct-KC) 
Ct-if(C) 
Ct-.5(C) 
Ct-6(C) 
Ct^7(C) 



All skills involve increas- 
ing pitch at a satisfactory 
rate through gross eleva^tor 
movement due to oieed for 
large attitude change. 



SKILL GROUP FUNCTION: Simple judgment Involving large 
rotational attitude change near the beginni^ng ojc 
end of maneuver* 



Slot ^1. skills) 

Departure Stall 



Loop 
Cuban 8 



Cp-6(E) 



5t-.l(H) 
Ct-i(L) 
Ct-5(F) 



Skill involves gross ele- 
vator movement for satis- * 
factory pitch rate control 
due to minimum airspeed^ 

Skill involves increasing 
pitch at a satisfactory 
rate by maintaining constant 
elevator pressure. 



^ILL GROUP FUNCTION: Simple judgment involving four 
baj^ic motor actions - maintain, increase or decrease 
pressure or move elevator.^ 



ERLC 
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IV - 



Relationships of Sidlle & Skill Groups 
Involving KL effector outputs 



Task Skill 



Slot 121. (/f skills) 

f Loop Ct-l(F) 

Clover Leaf Ct-/f(K) 

Cuban 8 Ct-6(F) 

Immelmann Ct-5(M) 



Skill vs Aircraft- Attitude 

1/ 

Increase or decrease 
pressure involving pitch 
at a satisfactory rate. 

Maintains elevator pressure. 



SKILL GROUP RJNCTION: Complex judgment using three 
basic motor actions involving pressure. 



/ 



ERIC 



145 



DATA ACQUIS^Tf.ON AND ANALYSIS , ' ' ' 

' I - Task Distributitrn of El .Effector Outputs 
(Ranked by the number of skills in a skill group) 



Slot Number 
142. 

102. 
57. 

142. 

22* ' ■ 

62. : 

27. 
' 157. 
147. . 

82. , 
176. 

107. ■ 



Tasks and Skills- 



V 



P-2(B), P-3(B), P-5(]i0» 
P-6(B). P-7CB), P-9(B 
P-IO(B), >t12(B), Ct- 




P-12(C), P-3(C), P-5(C)> 
P-6(C), P-9(C), P-12(C) . 

P-7(A). P-13(A), P-14(A), 
Cp-6(A) 

Cp-2(J), Cp-2(S), Ct-4(J) 

P-7(C), P-IO(C), P-14(C) 

Cp-5(E), Cp-6(P) ' 

^-13(0) 

Cp-2(R) 

Ct-4(D) 

Cp-2(T) 

Cp-2(Q) 

Cp-6(L) , « / ';• 
'Total Skills 



Number 
of Skills 



9 
6 

4 

3 
3 
. 2^ 
,1 
1 
1 
1 



33 
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II - Task/Skill Summary 
\ !l?h 
(Breakdown shows numb^ of IHT effector" 
, outputs contained in specific tasks. 1 



. P-2(B) ^ 


P-2(C') 


2 


of 5 


skills 


have 


Th 
ri J. 


effector output's 


P-3(B) 


P-3(C) 




n 




• 


ft 




r — ^ \D J 


r — ^ o ; 




n 






n 


tt 


P-6(B) . 


P-6(C) 




It 






It 


It 


P-7(A) 
P-7(B) 


P-7(C) 


3 


of "^5 


skills 


have 


Th 
ET' 


effector .outputs 


P-9(B) 


P-9(C) 


2 


Qf 5 


skills 


have 


Th 
El 


effector outputs 


P-10(B") 


P-IO(C) 




tt 






It 


It 


. ■p-13(A) 

* 


P-13(B) 




n 






tt 


w 


'p-i4(A) 


P-14(C) 




It 


1 




ti 


If 



'^ 3-Composite Transitional Tasks 



Cp-2(J) 
Cp-2(Q) 
Cp-2(R) 


Gp- 
Cp- 


•2(S) 
-2(T) 


5 of 23 skills 


have 


'Th 
It 


ef fectfJr 


outputs 


Cp-5(E) 






1 of 13, skills 


has 


Th 
El 


effector 


output 


Cp-6'(Aj 
, Cp-6(P) 


Cp- 


-6(L) 


3 of 13 skills 


have 


Th 
El 


effector 


outputs^ 


2-Continuous 


Transitional Tasks 








■ #^ 



Ct-4(D)- Ct-4(J) 2 of 8 skills have |y effector outpuVs 
Ct-5(S) 1 of 13 skills, has 1^ effector, output 



ERIC 
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III - Behavioral Categories in Skill Groups 
iny^ving outputs 

' - ■ ■ ■ II ^ I, , /O 

(Ranked by the number of skills in a skill group.) 



Slot 142. 

VA 

CM 4-C 

L-2 MC 
Th 

ER El 



Slot 142. 

VA 

CM 4-C 

L-2 MC 
Th 

ER ET 



Slot 22. 

VA 

• CM 4-C 

L-2 MC 
Th 

EA El 



9 


Slot 102. 


J 












VA 






T-8 


CM 






p J 


L-2 


MC 


CJ 






Th 




R-2 


EA 


El , 


R-2 


3 


"^lot 57. 


•i 


Ti-IQ 


V 


1-C 


T-2 


CJ 




RP 


SJ 






Th 




R-2 


ER 




R-2 


3 


Slot 82. 


2 




VC 






T-p 


AM 


4-C 


T-8 




L-2 


RP 


CJ 




Thr 






EA 


IT' 


R-2 
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* III - Behavioral Categories in Skill Groups 

I Th ' 

involving ^ outputs 

(Ranked by the number of skills in a skill group* I 





c 




0 xox 14 ( • 


1 


VA 




VC 






CM 4-C 


T-6 


. M 


3-G 


T-7 




Q T 


T 

h — 


c. MO 


CJ 








Th 




ER eT 


R-2 


ER 


Et 


R-2 


olox ip / • 


1 




0 lOX 1 ( • 


1 


• 

V l-C 


• 

T-4 


V 


l.-C 


T-2 


L-2 MC 


CJ 


L- 


2 RP 


SJ 


Th 






Th 




ER ET 


R-2 


EA 


El 


R-2 


Slot 27. 


1 




Slot 107. 


1 












V* 




yc 




T-7 


CM 3-G ' 


T-6 


M 


3-G or 


'T-G 


L-2 MC 


SJ 


L- 


2 MC 


CJ 


Th 






Th 




-EA El 


R-2 


EA 


ET 


R-2 



lf^9 



r 



IV - Relationships of Skills & Skill Groups 
involving ET outputs 



Task 



Skill 



Skill ,vs Aircraft Attitude 



Slot 124. (9 skills) 

St & L to C P-2(B) 

T to C *P-5(B) 

D to St & L i?-10(B) 

B to C P-12(B) 

Cuban 8 Ct-5(sr 

St '& L to D P-3(B) 

T to D *P-6(B) 

C to St & L P-7(B) 

C to D P-9(B.) 



All skills are involved 
with increasing pitch & 
sequential power adjustment. 



All skills are involved 
with decreasing pitch 
& sequential power 
adjustment . 



SKILL GROUP FUNCTION: Complex judgment to approach 

a desired aircraft attitude by maintainSOg elevator 

pressure v/hile holding required airspeed with power 

to accomplish a smooth rate of attitude change. 

"The fundamental transitions are reversal skills of 

each other. *Th , . , ^ • • . " - 

gj- skills involved in increasing or 

decreasing pitcn attitude and power in a' turn. 



Slot 102. (6 skills) 

■ St & L to C P-2(C) All skills are involved 
T to C , *P-5(C) with the stabilization of 
D to C P-12(C) climb, pitch & the com- 

pletion of power adjustment. 

St a L to D P-3(C) All skills are involved 
T to D *P-6(C) with the stabilization of 

C to'D P-9(C) descent, pitch & the 

completion of power 

adjustment. 

SKILL GROUP PUNCTION: Complex judgment to establish 
a desired attitude while holding a required airspeed. 
All fundamental skills are reversal skills of each 
other. *Th 

El skills involved in the establishment of 
increased or decreased pitch attitude and power in 
a turn. 
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IV - Relationships of Skills & Skill Groups 
involving ET Outputs 



Task 



Skill 



Skill vs Aircraft Attitude 



Slot 142* (3 skills) 
Landing 
Landing 
Clover Leaf 



Slot 22. 



Op-2(J) 
Cp-2iS) 



All skills are involved 
v/ith increasing pitch & 
sequential power adjustment- 



SKILL GROUP RJNCTIOK:* Coinplex judgment to approach 
a desired attitude by maintaining elevator pressure 
v/Mle holding to a required airspeed with power to 
accomplish a smooth rate of attitude change •^^ 



(3 skills) 
C to St & L 
D to St & L' 
Lov/ Cruise 
to Cruise 



P-7(C) All skills are involved 
P-IO(C) with stabilization of 

pitch increase and the 
*P-14(C) completion of power 

adjustment • . 



SKILL GROUP FUNCTION: Simple judgment to establish 
the desired attitude while holding or *increasing 
to a required airspeed. 



All skills begin a task 
involving pitch change & 
sequential power adjustment • 



Slot 57.. (3 skills) 

C to St & L P-7(A) 
Lov/ Cruise to 

ST» & L Cruise P-13(A) 
St & L Cruise to 

Low Cruise P-14(A) 

SKILL GROUP PUKCTION: Simple judgment to begin 
approaching a desired attitude with varying amounts 
of elevator pressure, while holding to a required 
airspeed • 



Slot 62. (2 skills) 

Stall (Landing) Cp-5(E) 
Stall (DepaVture) 

Cp-6(P) 



All skills involve pitch 
attitude stall identificatioh. 



SKILL GROUP FUNCTION: Simple judgment to approach 
a desired attitude by elevator movement and adjust- 
ment of power to regain flying airspeed. 
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STANDARi;) TASK St-1 

The following is a breakdown of the number and quantity 
of effector output combinations utilized in skills for the 
newly developed task. 



El Ruj " 

5T 



Tr 
eT 



- 9 



"Thl _ 2* 
Elf 

El" - 2* 



25* Total 



RuJ 


- 4 






Ai 
Ru 
IT 




Ru; 

Th 


-( 1 




ftal 


wer( 


f required 



five steady-state conditions within the task^ These skills 
were not considered in the skill emphasis because of the 
uncertainty of their description. 

TASK PUNCTIOT: The task was developed to exercise 
skills associated Nwith the starred effector output combi- 
nations Shown in the breakdown • Sixty-eight per cent of 
the skills in St-1 relate directly to tliose combinations. 
The task was considered successful in that the nximber of 
skills relating to each output combination was consistent 
with the overall frequency of skills contained in the 
surface task analyses. 

Twenty-two per cent of the skills in other effector 
output combinations were required for climbing and turning 
segments o£^he task in order to maintain flying continuity • 
The total ^f all effector outputs u-^lized in the task 
constitute nine of the ten most frequently usei^L effector 
related skills found in flying training. 
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'giTtiATiOM Aircraft straig>it and level at c ruiae speed and poyrpr ^ 

Th Tr Thl 

TASK NO. St-l TASt^ Standard task for El, 5T, ET. Elf eff ector outputo 



TASK GOAL 'To develop prescribed skills 



HATP July, 1974, 



CUES 



MENTAi ACTION 



. MOTOR ACTION 



APPROACHES IP . » V . 

Visual -Pitch att: cruise 
Bank att: level 
Outside ref: 
IP, section line 

Aural-Norinal envir. sound 



Control -Neutral pressure 
Motion- Normal G 



Observes position 
to gtart maneuver 



Coordinates elevator 
& adjusts throttle 



STARTS PITCH DECREASE 
Visual -Pitch att :decreasing 
Bank att: level 
Instr.' cross-check 
Aural-Change in envir. sound 
Control -Increased ctick 

pressure ^ throttle 
reduption 
Motion -Negative G onset, 
pitching down 



CM 



^ r-e 



^7 



Determines satis- 
factory pi.tch atti 
tude movement 



li:aintains constant 
elevator pressure & 
continues throttle 
ad justipent 



CONTINUES PITCH DECREASE 
Visual- Pitch attrdecreasir^ 
Bank att: level 
Instr . cross-check 
Aural -Ch^e* in envir. soum 
Control- Constant stick pres^^ 

throttle reduction 
luct ion -Constant negative G, 
pitching down 



aif ^-e ^> 



'7^ i 



15.3 



SiTuATioM Aircraft straiF:ht and level at oruiee speed and power * 



TASK NO St-l tASt^ Standard task 



TASK GOAL To devejlop prescribed skills 



*nATP July. 1974 



CUES 



MENTAL ACTION 



MOTOR ACTION 



CONTINUES PITCH DBCITeASE 



TZ : : — 

Determines descent 
attitude approach- 
ing to effect loop' 
rate ,of descent 



Relaxes elevator 
pressure, & stops 
throttle adjustment 



STOPS PITCH DECREASE 
Visual -Pitch attt descent' , 
Bank att: level 
. Outside reference 
Instr* cross-check 
Aural -Normal envir. sound 
Control -Deer gased sticjc pre 
Motion -Decreasing negative C 
^ pitch stabilized 



Sc •/(£>) 



^ / 



Detersiines tr^im 
required 



r-7 



Adjusts trim & 
relaxes' elevator* 
pressure . 

^ 



ESTABLISHES STEADY-STATE 
Visual- Pitch att? descent 
Bank att: level 
Instr» cross-check 
Aural-Norroal er)vir» sound 
Control -Neutxal stick pres. 
Idotion-Ndrmal G 







1 








2 


Lr/ 






t 















Determines steady 
state rate of / 
descrent established 



Maintain^ descent 
control 
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^iTitATirMa Airjcraft straight ^arPd level at cruise spee d -and power 



TASK NO.. 



St-1,' 



TASK. 



Standard task 



TASK GOAL 



ijfo develop prescribed skills 



nATg July. 1974 



CUES 



MENTAL ACTION 



MOTOR ACTION 



MAINTAINS- STEADY-STATE 1000^ 
Vi sual -Fitch -att: descent 
Bank att: ' level - 
Outside reference 
' ' Instr. c'ross-check 
Aural-Normal envir.^ound 
Control- Neutral eticfcs^eres. 
M ot ion -Normal G , V. 



RATE-OF-DE^ENT 



Sustains position 
relative to section 
line 



Maintains descen;t' 
contrbl 



CONTINUES STEADY-STATE 1000 
Visual-Fitch att:' descent » 
Bank att: level 
Outside reference 
Aural-Normal envir. sound 



RATE-OF-DESCENT 



Control- iteutral stic'k presv 
Motion-NorEpal G 



1 i 



Anticipates transi 
tiou to 1000* /mini 
climb to 17,000^ 



Maintains descent 
control 



STARTS TRANSITION TO CLIl^B 
Visual- Pitch att: descent 
' Bank a*tt: level 

Outside 'reference 
Instr. cross-check 
Aural -Normal -ejivir. sound 
Control- Neutral stick pres 
Motion-Normal G 



n — \ 

_ . 4 - 



Anticipates transi 

tion altitude, 

16 , 000 ' approaching 
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Coordinated elevator 
k adjusts throttle 



i 



siTUATinM Aircraft straight and level at cruige Speed and power 



TASK NQ. St-1 TASK Standard task 



TASK GOAL To "develop* pregcribed skills 



nAT^ July, 1974 



CUES 



MENTAL ACTION 



MOTOR ACTION 



BEGINS CLIN^ 

Visual -Pitch a^tt lincreasiiig 
Bank at't: level 
Outside reference 
Instr', cross-check 

Aural-Chge, in envir. sound 



Control- Increased stick p^^es; 

& throttle advance 
Motion -Positive G onset, 
pitching up 






5^ 



lAnticipates transi- 
tion to constant' 
speed climb 



"5t 



Maintains constant | 
elevator pressure & i\ 
adjusts throttle i 



STARTS PITCH INCREASE 
Visual -Pitch att :increasing 
Bank att: level 
Instr» cross-check 
Aural-Chge, in envir, sound 



Control-Increased stick pres 

& throttle advance 
Motion -Positive G on^et, 
pitching uiy' 



Determines satisfy 
pitch attitude - 
movement 



Maintains constant 
elevator pressure 
& continued thi-oxtie 
adjustment 



CONTVINUES PITCH INCRfiASE 
Visual-Pitch att : increasing 
Bank att: level 
Instr. cross-check 
Aural -Chge* in eiivir* sound 



Control -Constant stick pres 

& thfottle advance 
Motion-Constant positive G, 
~ pitching up 



5^ 
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^^TiiATinu ' Aircraft straight and level at cruise speed and power 



TASK Mft. St-1 j^^ii • Standard task 



TASK GOAL To develop prescribed skills 



nATP July. 1974 



ERIC 



EL. 
SEO. 


CUES 


Mental action • 


MOTOR ACTION 


(K) 
2, 


CONTINUES PITCH INCREASE 


Determines climb 
attl'tude approach- ' 
ing & on section, 
line 










3. 






Relaxes elevator & 
stops throttle 
adjustment 


(L) 


STOPS PITCH INCREASE 
Visual-Pitch att: clinfb 










1. 






V ! 








Bank att: level 
I.ns tr • cross-check 
Aural-Normal envir^ sound 




t 

2 


C/^ i 




Control-Constant stick pres, 








\ 






ViOtion-Decreasing positive G 




3 


£^ 






pitch stabilized 










2. 




Determines need 
for trim 










•.3. 






^djusts trim & 
relaxes elevator 
pressure 


(M) 


ESTABLISSajfc- STEADY-STATE 






a 


1. 


Visual-?i«h att: climb 




1 


V 


/-<! 






Bank att: level 








Aural-Normal envir^ sound 










5r 




Control-Neutral stick pres. 




2 




Motion-Normal G 






■ 






2. 




Determines climb-, 
established 


1 




3. 






Maintains climb 
control 


(N) 
1. 


MAINTAINS steady-state' CLIKI 
Visual-Pit6h att: climb 


lOOOVMINUTE 












Bank att: level ■ 
Outside reference 
Instr. cross-check 
Aural-Normal envir. sound 
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* 
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SITUATION Aircraft straight and level at cruise speed and pnw^r 

i 

TASK NQ. St-1 TA^if standard task 



TASK GOAL To develop prescribed skills 



nATg JulVf 197/1 



CUES 



MENTAL ACTION 



MOTOR ACTION 



MAINTAINS STEADY-STATE CLIM^ 1000<3^MINUTE 
Control- Neutral stick prfes, 
M otion -Formal 

Sustains position 
relative to section 
line 



l^intains climb 
control 



CONTINUES STEADY-STATE lOOQ 
Visual -Pitch att: climb 
Bank att: level 
Outside reference 
Instr • cross-check 
Aural-Normal envir, sound 
Control -Neutral stick pres. 
Motion-Normal G 



/MIN, RATE OF CLIMB 



^r/ Co) 



Determines transi- 
tion, to 1000 Vmin. 
climb to 18,000* , 
approaching 



1 \ 



Maintains climb 
control 



STARTS. TRANSITION TO LEVEL 
Visual-Pitch att: climb 
Bank att: level 
Aural -Norpial epvir. sound 
Control -Neutral pressure 



(»FP AT :i7,000' 



Motion-Normal G 



Anticipates transi- 
tion to level 
flight 




^oves elevator & 
adjusts throttle 



1$8 



siTUATmM Aircraft straight and level at cruSpp opfi^H »r>fi pnwA>. 

TASK MQ St-l TASK Standard task [ , 1 

To develop prescribed skills hatp 'Ju^Yt 1974. 



TASK GOAL, 



ERLC 



EL. 
SEO. 



(Q) 
1* 



2. 



3. 



(R) 
1. 



2. 



3. 



(S) 
1. 



CUES 



STARTS PITCH DECREASE 
Visual -Pitch att: decreasing 
Bank att: level 
Instr* cross-check 
Aural -Chge^ in envir* sound 
Control -Increased stick 
pres. & throttle 
reduction 
Motion-Negative G onset', 
pitching down 



CONTINUES PITCH DECREASE 
Visual -Pitch a.tt :decreasing 
Bank att; level 
Outside reference 
Aural-Chge in envir. sound 



Control-Constant sticlc pres. 

& throttle reductioi 
potion-Constant negative G, 
pitching down 



STOPS PITCH DECREASE . 

Visual -Pitch att: cruise 
Bank att: level 
Instr . cross-check 

Aural-Normal envir. sound 



Control -Constant stick pres 
Motion -Decreasing negative ^, 
pitch stabilized 



MENTAL ACTION 



Determines satis f, 
pitch attitude 
movement 



Determines correct 
pitch attitude 
approaching 
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MOTOR ACTION 



VA 



Sc. 



Maintains constant 
elevator pressure 
& continues 
throttle adjust* 



Cm 



-- - ^ 



Relaxes elevator 
pressure & stops 
throttle adjust. 



1/ 








BA 





-5 



<iTiiATin»4 Aircraft straight and level at cruise gpeed and power 
TASK MQ. St-1 T^st^ standard task , [ 



g^- TAjgi^ fiHAi develop prescribed skills 



EL, 
SEQ, 



(SX 

2. 



3. 



(T) 
1. 



2. 



3. 



(U) 
1. 



2. 



3. 



nATc July. 1974 



CUES 



STOPS PITCH DECREASE 



ESTABLISHES STEADY-STATE 17 
Visual -Pitch att: cruise 
Bank att: level 
Outside reference 
Instr» cross-check., 
Aural -Normal envir» sound 
Control -Neutral stick pres. 
Mot ion -Normal G 



MENTAL ACTION 



Determines trim 
required 



000' LEVEL 



Determines level 
off achieved at 
desired altitude 



STARTS CLIMBING TURl^ 
Visual-Pitch att: cruise 
Bank att: level 
Outside reference 
Ins tr • cross -che ck 
Aural-Normal envir. sound 



Control -Neutral stick pres, 
Motion-Normal G 



Anticipates left 
climbing turn, 180% 
500« /minute 



MOTOR ACTION 



Adjusts trim & 
relaxes ele'C^Stor 
pressure 




Maintains cruise 
control . 



1/ 



l'^ ^ ^ 



Coordinates aileron 
& rudder, moves 
elevator, adjusts^ 
throttle » 
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'<iTiiATmM Aircraft straight and levfel at cruiae apeed and power 



ERIC 



TASK MO St-1 rt^v Standard task 



TASK GOAL To develd'p pres^ibe''d skills 



nATfc July. 1974 



EL. 
SEQ. 



(V) , 
1. 



'2. 



3- 



1. 



CUES 



fiONTINU£S ^OLL INTO CLII/iBIN( 
Visual -Pitcb att: climb 

Bank att: rolling 
Oi^tside reference 
Aural -Oiige ,in envir* sound 



Control- Increased stick*& 
rudder pressure, 
t.hrottle advance 

Motion -Positive G onset, 

pitching up, rolling 



2, 



3* 



CONTINUES ROLL AND CLIMB 
Visual- Pitch attr climb 

Bank att: rolling 
Outside reference^ 
Ins tr • crass -check 
Au£al-Chge* in envir^ sound 
Control -Constant aileron & 
. rudder pressure, . 
increased elevator 
pressure 
Motion-Incre^siBg positive G 
pitching up, rolling 



MENTAL ACTION 



Determines satisfy 
roll rate 



Determines proper 
^ank & climb atti- 
tude approaching*. 



K - • 
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MOTOR ACTION 



^-c r/o 

l-^ Ml Cjr 



Llaintains coord • 
aileron & rudder 
pressure, increases 
elevator pressure 



• 4 



MoiJ^es aileroA & ^ 
elevator, relaxes 
rudder pre^ul^^ 



J 



siTUATtQW Aircraft straight and level at cruise speed and power 



TASK MQ. ^'^''^ TASK Standard task 



TASK GOAL To develop prescribed skilj.s 



nATP July, 1974_ 



El. 
SEO. 



^ CUES 



MENTAL ACTION 



MOTOR ACTION 



1. 



STOPS ROLL AND CLIKB 
Visual -Pitch att: climb 

3ank att: constant 45 
rustr, cross-cTi^ck 
AUral-Normal envir. sound 



Sy-/ (X) 



Control -Neutral aileron & 
rudder pressure, 
constant elevator 
pressure I 

Motion -Constant positive G, 
roll stabilized 



7^^ 



Determines desired 
bank angle & rate 
of climb achieved, 
& peed for trim 



Adjusts trim & 
relaxes elevator 
pressure 



(Y) 
1. 



2. 



3. 



CONTINUES STEADY-ST4TE CLIM9ING TURN 
Visual -Pitch att: climb 

Bank att: constant 45f 

Outside reference 
Aural -Normal envir. soi»d 



Control -Neutral stick pres, 



Motion-Constant positive G 



1/ 



Sustain^ 45° baiik 
& 500Viiiin, climb 



//^ 



^laintains climb 
&>*turn control 



(z) 
1. 



BEGINS ROLL OUT TO STRAIGHT 
Visual -Pitch att: climb 

Bank att:constant 45' 
Outside reference: 
section line 
Instr* cr6ss-check 
Aural -Normal envir ♦ sound 
Control -Neutral stick pres. 
Motion- Constant positive G 



& LEVEL PLIGHT 



1/ 



^ 
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S fciTtiATinM Aircraft straight and level at ctHxise speed and power 



TASK MO St-1 TA<nf Stahdard task 



TASK GOAL To develop prescribed skills' 



nATc July> 1974 



El. 
SEQ: 



(Z) 
2. 



3. 



(AM 
'1. 



2. 



3. 



(B') 
1, 



CUES 



BEGINS ROLL OUT TO STR<\ISHt 



CONTINUES ROLL OUT 

Visual -Pitch att -.decreasing 
Bank att:" rolling 
Outside reference 
Instr . cross-check 

Aural-Chge. in envir. sound 

Control -Increased stick & 
rudder pressure 

Motion -Decreasing positive ( 

pitching downj * rolliig 



CONTINUES ROLL 
Visual -Pitch att '.decreasing 
Bank att: 'rolling 
Outside reference 
Instr. cross-check 
Aural -Chge, in envir. sound 
Control-Co(istant aileron & 
rudder pressure, 
, increased elevator 
pressure & throttle 
reduction 
Motion- Decreasing positive G 
pitching down, rolling; 



MENTAL ACTION 



& LEVEL PLIGHT 
Anticipates rolling 
out of climbing 
turn to straight & 
level flight, 
normal cruise 



oordinates aileron 
S: rudder, increases 
elevator pressure, 
5: adjusts throttle 



Determines satisf . 
roll rate 8c need to 
re'duce power 



MOTOR ACTION 



^lainta;ins coord, 
aileron & rudder 
pressure, reduces 
elevator pressure 
Sc adjusts thrpttle 



A/ 
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SITUATION aircraft straight and level at cruise speed and power 
TASK NO -Sill TASK Standard task 



TASK GOAL develop prescribed skills 



DATg ^July, 1974, 



EL. 
SEO. 



CUES 



MEWfAL ACTION 



MOTOR ACTION 



2. 



3. 



CONTINUES ROLL 



Determines approach 
ing wings level 



Lfloves aileron, 
relaxes rudder & 
maintains -elevator 
pressure 



1. 



2. 



3- 



STOPS ROLL 

Visual -Pitch att: cruise 
Bank att: I'evel 
Instr. -cross-check 
Aural -Normal envir. sound 
Control -Elevator pressure 
Mot ion -Normal G, pitch & 
roll stabilized 



^■^ ^(L Sj 



Determines trim 
required . 



f\dj*^s trim & 
relaxes elevator 
pret^sure 



(DM 
1. 



2. 



3. 



ESTABLISHES STEADY-STATE, 
Visual -Pitch att: cruise 
Bank att: level 
Outside reference 
Ins tr . cross-check 
Aural-Normal envir. sound 



Control -Neutral stick & 
rudder pressure 
Motion-Normal G 



SfRAIGHT & LEVEL AT 1P,000' 



Determiines str* & 
level 18, OOP' 
achvd» need to 
transition to low 
cruise 



Maintains cruise 
control . 
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SI T U AT I O N aircraft straight and level at cri^ise speed and power" 



TASK NO.mTASK Standard task 



TASK GOAL To develop prescribed skills 



jCATE^ 



1214. 



ERIC 



EL. 
SEQ. 



T 



CUES 



(EM 
1. 



2.. 



3. 




2. 



3. 



(GM 
1. 



2. 



BEGINS TIiANSITION TO LOflT CRl 
Visual -Pitch att: cruise 
Bank att: level 
.Outside reference 
' Instr. cross-check 
Aural -NormaJ. envir. sound 



ISS 



Control -Neutral pressure 
Uotion-Honaa^l G 



Anticipates transi- 
tion to low cruise 



STARTS DECELERATION 
Visual -Pitch att : increasing 
Bank att: level 
Instr. cross-check 
Aural-Chge. in envir* sound 



Control-Increased stick prec 
& throttle rediictioi. 
Motion-Deceleration, normal 
G, pitching up 



CONTINUES pECELERATION . 
Visual- Pitch att: increasing 

Bank att: level . 

Outside ^reference 

Instr. CToss-check 
Aural-Normal envir. sound 
Control -Increased stick . 
" pressure 
Motion -Normal G,deceleratio4i ^ 

pitching ui? 



MENTAL ACTJON 



Determines satisf. 
power setting & 
pitch increase 



D&termines proper 
airspeed approacli, 
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MOTOR ACTION 



Z-vZ <^ ^ 



Adjusts throttle 
increases elevator 
pressure 



^2 r-r 



i^'- 



Inci^eases eleyator 
pressure 




^1 C>r 



<iTiiATtr>M Aircraft straipiht and level at crui se ppPAf^ anH nr^wpr 



St-1 ' Standard task 

TASK Mr>. ■^ TA<;i< 



TAct/^i^^. To develop prescribed skills 



HATc July> 1974 



EL. 



(G») 
3* 



(KM 
1. 



2. 



3. 



(I') 
1. 



2. 



3. 



(J* 
1. 



LUES 



CONTINUES DECELERATION 



STOPS DECELERATION 

Visual-Pitch att: nose high 
Bank att: level 
Instr • cross-check 

Aural-Chge* in envir* sound 

Control -Constant stick pres 
& throttle advance 

Mot ion -Normal G, pitch 
stabilized 



ESTABLISHES STEADY STATE, L(JW CRUISE, CONSTANT 
Visual -Pitch att: n^ise high 

Bank att: level 
Aural -Normal envir* sound 
Control -Neutral stick pree^ 
Mot ion -Normal G 



BEGINS TRANSITION TO NORMAL 
Visual -Pitch att: nose high 
Bank att: level 
Outside reference 
Instr • cross-check 
Aural -ITormal envir^ sound 
Control -Neut rai^pre ssure 



MENTAL ACTIOK 



Adjusts throttle & 
maintai'hs elevator 
pressure 



Deterxrdnes speed 
correct & trim 
require'd 



Determines constant 
altitude low cruis 
accomplished & need 
to transition back 
to normal cruise 



CRUISE 
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MOTOR ACTION 



L-:x >^?' AJ 



Adjusts trim & 
relaxes elevator 



18,000* 



Is/ -SJ 



L'aintains cruise 
control 



/■a r:^ 



L-^. S*T 



ERIC 



<iTttATinN Aircraft straight and level at cruise sp eed and power 
TASK MQ- St-1 TASK Standard task i 



TASK GOAL To develop prescribed skills 



HATC July, 1Q7d 



El. 

se6. 



1; 
2. 



3. 



1. 



2. 



3. 



1. 



3. 



CUES 



BEGIHS TRANSITION TO HORKAL 
M ot ion -Normal G ^ 



CRUISE 



Anticipates transi- 
tion to normal 
cruise 



STARTS ACCELERATION 
Visual- Pitch att;decreasing 
Bank att: level 
Instr. cross-chetk 
Aural-Chge. in envir. sound 
Control-Increased stick 

pressure & throttle 
advance 

Mot ion -Normal G,acceleratioi. 
pitching down 



CONTINUES ACCELERATION 
visual-Pitch att:decreasing 
Bank att: level 
Instr. crosscheck 
Aural-Normal envir. sound 
Control- Increased stick 

pressure 
Motion -Normal G,acceleratio2 
pitching down 



MENTAL ACTION 



fidjusts throttle 
S: decreases • 
elevator pressure 



Determines satisfy 
power setting & 
pitch decrease 



DeteiTnineB proper 
cruise speed approaJ:h« 
& constant 18,000' 
altitude. 
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MOTOR ACTION 



q^-/l<^7 ^^ ^^ 



^'C 



Decreases elevator 
pressure 



C/^ 3<J r-c. 

Md Or • 



(Adjusts throttle & 
nain tains elev. pres. 



siTUATioM Aircraft straight and level at cruise speed and pQv/^r 



TASK NO. St^l TAsk Standard task 



TASK GOAL To develop prescribed skills 



ERLC 



EL. 
SEQ. 



(MM 
1. 



(NO 
1. 



3* 



(0«) 
1. 



CUES 



STOPS ACCELERATION 
Visual -Pitch att: cruise 
Bank att: level 
Outside reference 
Instr, cross-check 
Aural -Chge. in envir. sound 
Control -Constant stick pres 

& ^throttle reductiot 
Mot ion -Normal G, 

pitch stabilized 



^^^^ 



ESTABLISHES STEADY-STATE NORMAL CRUISE 
Visual '-Pitch att: cruise 

Bank att: level 

Outside reference 

Instr . cross-check, 
Aural -Normal envir. sound 
Control-Normal stick pres. 
Motion-Normal G 



BEGINS TURN 

Visual -Pitch att: cruise 
Bank att: level 
Outside reference 
Instr . cross-check 

Aural-Normal envir. sound 



MENTAL ACTION 



Determines airspee- 

correct & trim 
required ^ 



Determines steady- 
state cruise ^ 
18,000' establishes 
& need to commence 
a left 180° turn 
to arrive back to 
IP 



MOTOR ACTION 



-A 
CM 



Adjusts trim & 
relaxes elevator 
pressure 



X/ ^ 



r 



l^aintains cruise 
control 



163 



I .7^ 



SITUATION Aircraft^ trai^ht and level at cruise speec| and power 
TASK NO St-l TAStc 'Standard task [ [ ^ 



TASK GOAL To develop prescribed skills 



nATF ^M^Yt 1 ^1^ 



ERLC 



» EL. 
SEQ. 



•1. 



2* 



3. 



1. 



2. 



. 3. 



1. 



CUES 



BEGINS TURK 

Control -Neutral pressure 
Motion-Normal G 



SMARTS ROLL 

Visual -Pitch att: increasing 
*Bank att: /rolling 
Outside reference 
Instr • crass-check 
Aural -Norroal enviyj. ,sound 
Control -Increased stick & 

rudd^ pressiJire 
Motion-Posit^e G onset, 

rOfLiing, pitching up 



CONTINUES ROLL 1 
Visual -Pitch att-rincreasing 
Bank atts rolling 
Instr'.^ croQ^-check 
Aural -Chge ♦ Ln'envir. sound 
Control -Constant 'aileron & 
rudder pressure, 
increased elevator 
pressure , throttle 
* advance 
Suot ion -Increasing positive < 
rolling, pitching up 



MENTAL ACTION 



Observes turning 
point 



Determines satisfy 
roll rate & need 
for pov/er 
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MOTOR ACTION 



Coordinates aileron 
rudder, increases 
elevator pressure 



2 Ml >- 



Maintain^ coord, 
aileron & rudder 
pressure , increases 
elevator pressure & 
adjusts throttle 



7^^^ 

L'4 Md 



r 



stTUATiQM Aircraft 8tgaigh:b and level at cruise speed and power 
TASK NO St-l TAsy Standard task' 



TASK GOAL - To develop prescribed skills 



-I 



CUES 



MENTAL ACTION 



MOTOR ACTION.- 



CONTIHUSS ROLL 



Determines proper 
bank attitude 
approaching 



Coordinates aileron 
rudder, maintains 
elevator pressure^ 



STOPS ROLL 
Vlsual-Pitcfcf att: nose high 
Bank at*^: constant 
Instr. cross-check 
Aural^ Normal envir. sound 
Control- Neutral aileron k 
rudder pressure, 
constant elevator 
pressure 
Motion-Constant positive G, 
pitch k roll 
stabilized 



^'d ^'7 



Determines trim 
required 



Adjusts trim k 
relaxes elevator 
pressure 



ESTABLISHES STEADY-STATE TUjlH 
Visual- Pitch att: nosfe high 
Bank att: constant 
Outside reference 
Instr. cross-check 
Aural-Normal envir. sound 
Control -Neutral stick k 
rudder pressure 
Mot ion -Cons taot positive G* 



7 



Sustains 45° bank 
turn, level flight 
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Maintains turti 
control 



i 



SITUATION Aircraft gtr aig^^ t and l evel at crniflft npppd a^rt pnwpr 
TASK NO. St-l TASif _ Standard task 



TASK GOAL JCja^4g.3LgJl9P pr^pcri^ed Rkilla 



.DATE July, 1974 



El. 
SEQ. 



2. 



3* 



1- 



2^ 



3* 



CUES 



BEGINS ROLL OUT TO STRAIGHT 
Visual -Pitch att,: nose high 
Bank att: constant 
Outside refei'encB 
Aural-Normal envir^ sound 
Control -Keutr^l stick & 
rudder pressure 
Motion -Constant, positive G 



MENTAL ACTION 



& LEVEL PLIGHT 



Anticipates rolling 
3ut of turn to str« 
5: level flight J nor 
nal cruise ^ IP 



STARTS ROLL OUT OF TURN 
Visual-Pitch att:decreasing! 
P" Bank att: rolling 
' / Outside reference 
^ * Instr* cross-check 
' Aural -Nonnal envir^ sound 
Control- Increased stick & 

rudder pressure 
Motion -Decreasing pos^itive 

pi t c hing ' down , ro 11 ing 



MOTOR ACTION 



Coord, aileroh & 
rudder, increases 
elevator pressure 



r-9 
' ^4 
^ i*^*-! ^.s 



Determines satisfy 
roll rate & Heed to 
reduce power 



CONTINUES ROLL t)UT 

Visual-Pitch att : decreasing 
Bank att: rolling . 
Outside -reference 
Instr^ cross-check 

Aural -Chge* in envir# sound 



Viaintains coord 
laileron &. rudder 
jpres*, reduces elev, 
ipres* % adjusts 
, throttle 
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ERIC 



SiTUAiiON. Aircraft strai^^ht^.and^ JLeveX ai_ cruise, speed. and pow^i^-- 



TASK ffO. .S^t^^TASK ,'_Standard task_ , 

To develop prescribed skills 



TASK GOAI _ 



DATE ^^y^.l974.. 



cues 

lioiiTjMES'ROh'L OUT t 
Control -Constant aileron & | 
ruddei* pressure, 
incr. elevator pres^ 
& throttle reduction 
Motion -Decreasing positive Q, 
, pitching down, rolling 



MtHTAI 



ACTICP I 



MOfO« ACTIOf' 



:)etermines wings Ivl. 
itt. approaching 



Moves aileron, re- 
laxes rudder, & 
maintains elev. pres 



STOP,S ROLL 
Visual-Pitch att: cruise » 
Bank att: level* 
I Outside reference 

I. Instr, cross-check » 

j Aural -Normal envir. sound . 
\ Control -Neutral aileron & ^ 
rudder pres, constant 
elevator pressure 
Motion-Kormal G, pitch' & I 
roll stabilized 



r 



V 



! 

Determines trim 
required 



y 



Adjusts trim & 
relaxes elev. pres^ 



ESTABLISHES STRAIGHT & LEVEL FLIGHT ^fiC IP 
Visual -Pitch att: level * . 

Bank att: level , ^ 

Outside references- 
Ins tr. cross-check \ » 



Aural -Normal envir. sound 
.Control-Neutral stick & 
/ rudder pressure 

iLot ion -Normal G 



Determines %oal is 
accomplished 
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jviaintains cruisfe 
control 



APPENDIX G 
EXAMPLE POUR DATA 



ERIC 



.1.7i3 



Aircraft at initial approach speed, level and 
^SITUATIQM m-iln tainin;]^ rround track over center line 



TASK N0.«2£z£taSK 360^ overhead landing 



TASK qOAL T.HTiH AirorP.ft ' 



HATg Oct., 1973 



CUES 



iBIiGIlIS PITCH OUT 

Visual-Pitch att: cruise 
Bank att: level 
Outside ref, approach 
^ ing pitch out poiajj^ 

4_uto1 -Normal envir* soun(3^ 



Control-Neutral prjbssure 
Lotion-Normal G 



MENTAL ACTION 



1 








2 








3 




XT 





Observes pitch 
out point , 



MOTOR ACTION 



Coordinatps aileron* 
& rudder, moves elev., 
throttle adjustment 



STARTS PITCH OUT 
V isual -Pitch att: increasing 
Bank att: rolling 
Instr • cross-check 
Aural-Chang^ in envir, sound 
Control -Increasea stick & 
rudder pressure; 
throttle reduction 
fnotion -Positive G onset, 

deceleration, rolling 
pitching up 



t 








2 






Of 


> 









Determines satisf, 
roll rate 5: pitch 
attitude 



Maintains coordinated 
aileron & rudder - ' 
pres. & increases . • 
;elevator pressure 

: i . . 



COHTinUBS PITCH OUT 

Visual -Pitch att: increasing 
Bank att: rolling 
Outside refer^ence 
Ins tr, cross-check 

Aural-Change i^^nvir, sound 



.1 
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* ■ Aircr'aft at-initial a.pproacb speed, level and . 
siTUATibM maintaining /rrgund ' trick over centerllne ' 



* TASK MO. TASK ' 360^ overhead landinr; 



TASK GOA\ Land aircraft 



DATg Oct., 1973 
\ 



ERLC 



SEQ. 


^CUES ^ 

1 — A ^ „ — _ 


MENTAL ACTION 


r 


MOTOR ACTION 


(Cj 


COI^TIi.USS PXJCH OOT 
Control-Constant aileron' 








1. 














1 rudder pressure , in- 
j creased elevator 
^ \ pressure ] - 
M'otibE-Increasini^ •^)Ositive G 




1 


CM 






It 


2 




MC 


CJ . • 










Mil 






deceleration i rolling, 
pitching up 




3 






2. 


* 


Determines proper 
bank angle ^ 
approaching . 

\ 

J 


Coordinates aileror 
& rudder, and moves 
elevator ' 


(DX 
^ 1. 


STOPS ROLL IN 

Visual-Pitch att: increasin,'^ 


C 










CM 








^ Bank a-^t : constant 
^ Instr. cross-che^j^ 
Aural-Cha3l/;e jLn Mvir* sound 
Gontrol-i^eutrar-^ileron ^ 




1 










2 


\7. 


H ■ 






rudder -pressure, in- 
creased •elevat6r 
^« pressure 
Motion-K^onst'ant positive G, ' 




3 










decel'e rating, rolling 
stabilised, pitching up 




% \ 




r 




2. 




Sustains bank' att* 










3. 






Increases 
pressure 


elevator 


(E) 


HOLDS ESTABLISHED BANK 








' 1. 


Visual-Pitch att: increasing 












^ Bank att: constant 




1 


CM 




Outside reference 
Apral-Chance in envir* sound 




2 






CJ 




dontrol-Increc^cu stick pros 














I'lOtion-Constant ptffsitive G,' 




3 




pitching up 
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N 




. Aircraft at initial approach speed, level and 
SITUATION nnintr^ining ground track ov^r centorlire 

TASK NO TASk" 360^ overhead landing 

TASK GOAL Land aircraft PATg Oct., 137 J 



EL. 
SEQ. 



CUES 



MENTAL ACTION 



MOTOR ACTION 



(E) 
2» 



3» 



Determines roll 
out point 



Coordinates aileron, 
rudder S moves 

p1 fivnt.nr , 



(P) 

1» 



2.^ 



3. 



sfkRTS ROLL OUT 
/ isual -Pitch, att: increasing 
Bank att:- rolling 
Instr . cross-check 
tUiral-Change in envir. sound 
Jontrol -Increased stick & 

rudder pressure 
J^otion-Decreasing positive G 
decelerating, rolling^ 
pitching up f 



1 


CM 






2 








3 









Determines pitch 
attitude S: roll 
rate satisfactory 



(G) 



ZOmim^^ ROLL- OUT 
VisuaJL -Pitch att: increasing 
Bank att: rolling 
^ Outside reference - . 
^ural-Changihg envir* sound 



2. 



Coordinates aileron 
& rudder^ *and moves 
elevator 



Jontrol -Qonstant aileron ^ 
rudder pres. &: in- 
creasing elevator^ pres 
Motion -Decreasing pc^sitive G, 
Decelerating, rolling, 
pitching up 



VA 



'-t 



MC 



(A/ 



Determines approaoV 
ing^wiRgc level : 



Coordinates,, aileron 
& rudder, and moves 
elevator 
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Aircraft at initial approach speed, leve^l and 



TASK NO Cp-2 task 360^ overhead land in 



TA5K GOAL Lapd aircraft 



CUES 



-MENTAL ACTION 



MOTOR ACTION 



Visual -Pitch att: increasing 
Bcnk att: level 
Outside reference 
Instr, cross-check 
\ural-nornal envir, sound 



iorvtrol-iieutral aileron ic 

rudder pres, increas- 
ing elevator* pres. 
■I'otion -normal G, decelerat- 
ing, rolling stabil- 
ized, pitchinf^ up 



1 


-v 

CM 




r-2 


2 




MC 




3 




ao 
0^ 





Determines need 
for speed brake 




s 

Activates speed 
brake fi: moves 
elevator 



C^7 



:oiiTiirass dov/h-wind 

7isual- ?itch att: chap 
Bank att: level 
, OvTtside reference 
. Instr, cross-check 
Aural-Chanse in envir. sound 



Dontrol -Speed brakje switch 

movement k increased 
stick pressure • 
potion-Normal G, deceler- 
ation, buffeting^ k 
pitching 



0/2 



MC 



00 



Determines speed 
to lov/er gear 



Activates gear'fi: 
moves elevator 



CONTINUES DOV/K-V/i:n) 
Visual -Pitch att: changing 
Bt*Tik att: level 
Outside reference 
Instr. cross-cTieck 
^ural-Change in envir, sound 
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Aircraft at initial approach speed, level and 
<tTii^TiQKi Tnaintaininp: ^ground tmcV otrf^v certorline 



TASK NO ^£Pz£TASk 360^ overhead landing > 



TASK GOAL Land aircraft 



nATP Qct., 1973 



CUES 



MENTAL ACTION 



MOTOR ACTJQN 



COHTIKUES DOV/N-V/IIID 
ontrol-Gear handle movernent 
& im>reased stick 
' pre'^ure 
potion-No micS^l G, deceler- 
ation, buffeting & 
pitching 



7^ 



CJ 



Determines gear 
down 5; ne^d for ini 
creased pov;er 



i^oves elevator •& 
adjusts- throttle^ 



STARTS ROLL INTO FIIIAL TURN 
y isual -Pitch att:-nose high 
Bank att: level 
, Outside reference 
Ins tr . cr os3-cheSk 
Aural -Change in ehvir. siund 
5ontrol-Throttle increase & 
^increasing stiCK 
pressure 
'Motion -Normal G, Vibration, 
pi'tyjhing 







1 


VA 






2 




A/C 




I 


0a 







Determines positior 
for beginning finaj 
turn & flap exten- 
sion . 



Coordinates aileron & 
rudder, moves elev; 
activates flaps 



QOHTIliULS ROLL 
Tisual-Pitch attrdecreasing 
Bank att: rolling 
Outside reference 
Instj? ♦ cross-check 
Aural -Change in envir, sound 
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Aircraft at initial approach speed, leVel and 
•SITU ATI O N TPiint-'.inin?^ '^rourd trgck ov?r rp?-!torlipe 



ERIC 



TASK NQ 




SK 360° overhe'?d l-anding; 



TASK GOAL Land aircraft 



EL. 
5E0. 



(L) 



:ONTINU£S ROLL / 
ontrol -Flap handle rcovenzent 
increased stick h 
rudder/ pressure 
i.iotion -NormaX G onset, ,de- 
ce leration , rolling, 
pitching dov/n 



2* 



(M) 
1. 



2. 



3* 



(N) 



CUES 



STOPS ROLL ' > 
Visual-Pi'tch att: correct 
Bank att: rolling 
Outside reference, ' 
correct ground track 
Instrl. cross-check 
Aural-norn;al envir, sounds 



C ontrol- Constant stick b, 

rudder pressure 
Ltot ion -Normal G, rolling, 
pi;tcb stabilized 



CONTIlftiZS PINAL 'PURN . 
Visual -Pitch att: descent 
Bank att constant 
■ ■ Outa^sie reference 
Ind'tr/ cross-check 
Aural -HoriTial envir, sound 



MENTAL ACTION . 



Determines flaps • 
extended, pitch 
attitude U roll 
rate satisfactory 



Determines correct 
pitch & l^ink ^ 
attitude approach- 
ing 
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MOTOR ACTION 



Maintains coordination 
of aileron & rudder ^ 
maintains elevator . 
pressure 

« ^ 



0A 



Cooi*dinates aileron 
& rtadder, and moves 
elevator 



Aircraft at initial approach speed, .16vel and 
SITUATION r^int^inir^- rrc'T^d tr??!: over ^pv'-^r'l-irjp 



TASK NO Cr>-? TASK 360° nverhetsd Inrf^lrg 



TASK GOAL I^nd ?irrr-?ft 



nA-TFOrt., 107'^ 



ERIC 



EL. 
SEQ 



CUES 



(If) 
1. 



3. 



:;oi:ti::uzs fii;;.l Tumi 

ontrol -Neutral aileron S: 
rudder ; constant 
elevator pressure 
i!otion-Korr;al G,- rolling 
stabilized 



(0) 

1. 



TifcU^-'Pitch att-^ 



RTS ROLL OUT Oil FINAL 
descep.T 
Bank att; rolling 
Outside reference 
Instr • cross-check 
Aural-Change in enyir* sound 



2*. 



3. 




Oo ntrol -Increased stick ^ 
rudder pressure; 
advances throttle 
Itotion -Normal G, rolling 



C0IITI1IU2S ROLJ. OUT ' 
V isual -Pitch att: descent 
Bank att: rclling 
Outside reference 
iTistr ; cross-check 
Aural-normal envir. sound 



Control -Constant stick & 

rudder plressure 
lotion-Norr/al /}, rolling 



MENTAL ACTION 



Anticipates- roll 
out on final k neec 
for throttle in- 
crease 



Determines pif<5f 
attitude t *roll 
rate satisfacto«ry* 
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MOTOR ACTION 



/S7r 



V 

C M 



1.^4 CJ 



'Coordi3xa!tes ^dlexoiu^- 

^ elevator; 
ad^sts throttle 



r-9 



^ 1 



Coordinates aileron & 
.rudder; moves elei^ator\ 



3c 



CM 



BA 



MC 



7^7 



Aircraft at init^ial approach speed, level an^ • 
^IT^AyinM Tr..qintr.inir^ rro nrid tr-ck over CQfrtfirllnft 



TASK __nn--2 TAcy 3 60^ ^overhead landing 



TASK GOAL land aircraft 



ERIC 



- El. 
SEQ. 



(?) 
2. 



.3* 



:ONTIimi:S ROLL OUT 



1. 



CUES 



Determines vangs 
level 



STOPS ^OLL 

/isual-Pxtch at't: descent 
Bank att*: leVel 
Outside reference 
Ins tr • cross-check . 
ft.ural-irormal envir\ 'sound 



lontrol-IIeutral aileron & 
rudder; constant 
elevator pressure 
r^oti_on-lforr.al G ,^ rolling 
gta"bilized . 



ft 

* 


1 










2 










3 









(R) 



2. 



3. 



ESTABL'ISH steady- STIATE 
Visual-Pitch att: descent 
3ank att: level 
■ Outside refe'rejice 
• Instr* cross-check 
Aurol-Norcal envir, «ound 
oatrol -Heutral stic^^S;* 
•rudder * ^ 
Motion-IIormal G 



MENTAL ACTION 



oordin^tes aileron 
rudder, and moves 
elevator 



Sustains approach 
attitude deter- 
mines trim required 



Determines positior 
for round out 2: 
position to de- 
crease r'ate of 
descent 
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MOTOR ACTION 



/7t 



Adjusts trim & re- 
laxes elevator prcs» 



/•it 



77/ 



Adiusts^y^rottle U 
moves elevator 



/ 



Aircraft at initial approach speed, level and 
SITUATIOM p-ii-ntiirirr: rro^^-nd trn?^k ov^r certcrlir^e 



TASK NO TASK 350^ overhead landing; 



TASK GOAL 



Land aircraft 



.DATE 



Oct., 1973 



ERLC 



EL. 
SEQ, 



(S> 
1. 



Control -Increased stick pres 
sure & throttle re- 
duction 
y.^otion -Normal G, 'pitching 
up, deceleration 



(T) 
1. 



2*. 
3. 



(U) 



CUES 



MENTAL ACTION 



STARTS Ra'j::D out 

Visual-Pitch att: increasing 
Bank att: level 
Outsid% re'ference 
Instr . cross-check 
Aural-Change in envir. sound 



co:.:pIiBtes roui:d out 

Vi_sual-Pitch att: increasing 
Bank att :• level 
Outside referer.ce 
Aural -Chance in envir, sound 
Oontrol -Increased .stick pres 
& throttle reowition 
^otion-IIorrnal G, 

decelerating 



TOUCiiDOV/H 

Visual- Pitch at.tf nose high- 
• Bank att: level 
Outside reference 
Aural-Change in envir, -sound 



Control- Increased stack pres- 
sure and throttle.* 
reduction 
Motion -Ilormal G, vibration & 
deceleration 
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^ MOTOR ACTION 
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•Aircraft at initial approach speed, level and 
SITUATION nnlntcininp: rrouDcl track over certerline 



TASK NG._2Pz2yASK 360^ overhead landinp^ 



TASK GOAL Land aircraft 
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speed to lower 
nosewheel k retract 
speedbral-^e ; engciges 
nosewheel steering 
& retracts flaps 



Relaxes elevator; 
activates speed- 
brake, nosev/heel 
steering & flaps 
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STARTS ROLL OUT 
Visual -Runway centerline 

Ibstr • croG£;-check 
Aural -Change in envir, sound 



Control -Decreased stick 

pressure ; flaps ^nose- 
wheel steering & 
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Kotion -Normal G, vibration 
^ & deceleration 
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for brakes & dir- 
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Activates, brakes 
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al control with rud» 
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f^aintaing 'roll out 
dpntrcuL 



GLOSSARY 



Activates - the discrete engagement of a specific control 
such as a toggle switch in the surface analysis. 

Adjusts - the incremental regulation of a specific control 
described in the surface analysis* 

Anticipate - describes the mental state which is the pre- 
cursor of subsequent motor action* 

Attitude the position of the aircraft considering the 
inclination of its axis in relation to the horizon.- 

Aural - cues or stimuli which can be sensed through 
hearing* 

Bank - tp tip, or roll about the longitudinal axis of the 
aircraft. (Bayiks are incidental to all properly executed 
turns 

Basic Skill - a fun^mentally learned series or forged 
element chain v/hica can be triggered by a single set of 
cues or stimuli. 

Basic Skill Group - the grouping of basic skills categor- 
ized v/ithin a specific sor,ting slot which exhibit the 
same properties.' 

Classification Hierarchy - the ranking or grading of the 
'nine adopted classification rules in successive order 
based on both value judgments and. empirical evaluation* 

Classification Rules^- the set of nine guidelines* adopted, 
in this study which v/ere used to establish the behavioral* 
element categories for the Cues, Mental Action and Motor' 
Action components of the surface task analysis. 

Classification Rules Instructions i;he concise set of 
regulations v/hich determined the application of each 
classification rule to information described in each task 
sequence with the surface analysis. 

Climb - a state of flight in which the aircraft is i'n- 
pi;easing in altitude.. ^ 

Conjposite Transitional T^sk - two or more 'fundamental 
transitional tasks combined to perform a more complex 
flying requirement. Composite ^transitional tasks have ^ 
Cp designator in the 'surface analysis. 



Continuous Iterative Processing - the mental action 
thought of in terms of cyclic activity- which occurs during 
t'he, steady-state portion of a flying task. 

Continuous Transitional Task - any number of fundanj^ental 
transitional and specialized tasks combined in a rapid 
.sequence to complete »an aerobatic -flying requirement.^- 
Continuous transitional tasks have k Ct designator in the 
surface ^analysis . ^ J' . 

Control - a device used by a pilot in operating an airplane^ 

Control Feedback - cues or stimuli which can' be sensed by 
body limbs or extremities through the controT devices of 
the aircraft* The control feedback input has been short- 
ened to, dontro'L in the cues column of the surface analysis. 

Coordinate > the movement or use of two or more controls 
in their plroper relationship to obtain a desired effect. 

Coordinated Outputs - those control actions which were 
per^formed sin.ultaneously in the Kotbr Action description 
o'f the' surface task analysis. * , 

Cue -^environmental or system stimuli which excite the 
sensory systems of the human body. 

Descend - a state of fli^ght in which the aircraft is 
decreasing in altitude. \ . ' ^ , ' 

Determine - to reach a decision. ^ 

Effector Output - pilot Motor Action in ^;erms' of control 
exerted on t^e aircraft, (i^*e. elevator movement resulting 
^fron control stick movement to change , aircraft pitch 
attitude) . ' ' . 

Plare Out - to .decrease 'the rate of descent. and airspeed 
by slowly raising the nose o^! the aircraft durjLng landing* ' 

Fundamental. Transitional Task one of the fourteen control 
segments derived from combinations ' of the four steady-state 
flight p.aths . ^ ' * * 

Gli^q - sustained forwd:rd flight at idle power, in V/hich 
airj^peed Is maintained only by loss of altitude. 

Horizontal Sorting - the .operation , of exajnining task skills 
■in tl;ie classification- matrix- at a given level without 
regarfd to the categories at other levels. 
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* 

Intermediate Skill - a. combination of two or more basic 
skills chained together to <form a skill clustei;. 

Lang Term lYemory - information which was acquired prior 
to the performance of the skill. ' 

La^intains - the continuation of a controlling pressure on 
an aircraft control described in the surface analysis./ 

Maneuver - any planned motion of the aircraft in the air 
or on the ground. 

Maneuver Analysis Kit - the assembly of classification, 
instructions, surface task analyses, and beliavioral element 
categories into an organized folder to be used in the 
classification of task sequence information by validation 
suboects and project researchers. ^ 

Matrix Sub-Block - that portion of the classification 
matrix made up' of twenty sorting slots which specifically 
categorize^ '^all skills with respect to Cue kind, complex- 
ity; and Motor Action complexity rules and provid*es the 
framework for th6 further isolation of skills into basic 
skill groups. » ' , 

Memory Recall Processing - the rafental action involving 
the recollection of procedures or facts about the perform- 
ance of a task prior to performing it. - 

Mental Action - cognitive process initiated by perceived 
stimulus cues &nd preceding motor actions. 

Mdtion ^ cpes or stimuli which can be sensed by the body- 
receptor? as a result of aircraft movement. 

Motor Action - those physical actions resulting in movement 
of aircraft ccntrols . ' , ' 

Tvi'oves;^- the displacement of a control from a previous 
posit4cn as-described in t^e surface analysis. 

Multi-Cue Processing - the mental action concerned with 
problem .solving and decision making, involving multiple 
cues and -evaluation of potential acticn. 

Non-Coordinated Outputs those cofitrol actions- which were 
performed sequentially in the Motor Action description of 
the surface task analysis. (Npn-coordinated outputs should 
not be confused* with "un-coordixiat6d control" which gene'rr 
ally carries the connotation of simultaneous outputs 
executed, with iafiproper technique.) 
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Observes - the selection of a dominant environmen-tal or 
aircraft generated cue upon which a motor action is based^ 

Operational Task - a combination of composite or continuous 
transitional tasks whic^ form a part of the flying reper- 
toire tfiat is essential to the perfo]:;mance of operational 
duties. Takeoff s and landings -are examples of thg most 
basic operational tasks. ^ • 

Pitch T the angular displacement of the longitudinal axis 
of the aircraft with respect to *the horizon.' 

Primary Classification Matrix Board - the board upon V^hich 
the taxonomic hierarchical system of basic divisions, sub- 
blocks and sorting slol; divisions was developed , for the 
orderly categorization of classified skill information. 

Procedural Skill a cluster of intermediary skills strung 
toge^fe^U^to form a repertoire of piloting capability. 

Raw Data - surface' analysis data which has been classified 
and coded into response card information. 

* » 

Relaxes - the reduction of a controlling pressure on, an 
aircraft control described in the surface analysis. 

Response Card - the notation form designed to hold the 
coded basic skill information of an individual task' 
sequence as determined by the behavioral element categories 
within the classification rules. The response card is 
also called a .skill card in the text because of the coded 
basic skill information it -contains. 

Roll - displacement around the longitudinal axis of uthe 
'aircraft. ^ 

Short Term Memory - informatioji remembered, , which was 
•obtained during the performance of a pkill. 

Skill' - all behavioi* elements used in the performance of 
a task .sequence*. • ' , • - 

Sorti&g Slot - the grouping area within the matrix sub- 
bipck which categorized skills with respect to inotW - 
fe^ion control, and complexity, and mental -action complexity, 
aftd isolated all skills into basic skrll groups. 

Specific Cue 'Processing r the mental action dealing ^ith 
the perception and recogniti.on of a specific .cue and. 
related to the lase of short term memory storage. ^ 
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Steady-State - flight*' situation when the dynamic forces ara 
trijnmed to allow essentially "hands. off" Height. 

Straight-and-Level -a state of flight in which the air- 
craft is in' a constant heading at a constant altitude v/ith 
wings in the ,saine plane as the horizon* 

Surface Analysis'- a- systematic description of an inter- 
action between surface elements; i.e. cue and motor action 
and the depth element, mental action; as they relate to 
the^ 'environment, the criteria, and the system. 

Sustains - the thought process which integrates the 
actions for the steady-state portions of a task^ or maneuver 
described in the surface analysis.' 

Task.-,av group of related v/brk elements, performed in close 
temporal proximity by one person and directed toward the 
accomplishment of a definable' goal. , ^ 

Task Element - the smallest part *of the surface analysis 
which is expressed as a ma^or input or action heading, - i .e . 
cues or. mental actions or m^ftor actions are task elements 
of the analysis; 

m 

Task Sequence - a complete set of interacting b^avioral 
elements (i.e«, cues, mental action, apd m€i;fc^^;>''^tion) 
found in the surface analysis. , . . » 

Taxonomy - a manner of classifying, and the rules and 
principles concerned with classification of phenomena in 
such a v/ay that^a,raore useful relationship can be es4;ab- . 
lished among them. 

Training Task - a structured combination cf tasks which 
have been developed to build specific flying skills tha^t 
convey the essence o& a particular operational task. ' 

Transition - the activities required to change from one 
steady-state to another. 

Trim - the balance of all dynamic forces pf the aircraft 
so the aircraft can be flown essentially "hands off" thft 
controls. 

Turn - to create a change of direction of flight by 
causing the aircraf^rt; to roll about its longituc^inal axis 

Vertical Sorting - the operation^ of ^amiijing task skills 
in the matrix by"^ applying the classification hierarchy in 
'a sequentially oriented' procedure . 

Visual - cues .or stimuli, v/hich dan be sensed* by the^ eye.^ 
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